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(57) Abstract 



THis invention provides compounds of Formula (I) having structure (I) wherein: B and D are each, independenUy, hydrogen halogen 
alkyl ^TS^/cydikyl of 3-8 carbon atoms, aryl heteroaryl, aralkyl i of c^bon at^s ^gSS^SJ^ 
M * „,w« o an H n hAth are hvdroffen* R 1 is hvdroeen, alkyl of 1-6 carbon atoms, -S02Pn(OH)(CU2H), -cr^K ;w, 
S°,CH^^ 2S2 atoms? aralkyl of 6-12 carbon atoms, ^(lH-imidazol-4-yl), 

W 7s ^ ( 5o^3 nd ioNHOH -CN aryl, heteroaryl, -CHO. -CH-NOR3, „ ^ H -NHNHR3 ; j ls w, -OCH 2 CO*3 ^ 

ZJL**i rV NOHYNHi -OR 3 -0(C-0)NR 4 R 5 , -KrHC-0)OR 3 , -NR3(C-0)NR 4 R 5 , or -NR* 5 ; R 3 is hydrogen or alkyl of 1-6 
So72om"s ( SS R " are ^oh.lndependently, 'hydrogen, or alkyl of 1-6 carbon atoms or R 4 and R* are together. -(CH 2 )„- or 
rarrS,™; Xis O S SO SO2 NR 3 . or CH 2 ; n is 2 to 5; C is alkyl of 1-18 carbon atoms, aryl. heteroaryl, aralkyl. of 
t?0^n^r^ro^yi of o^caXon atoms, -CONR'R 7 . -NR3 C ONR«R 7 . -NR3COR* -OR« • "OfNR^ .-^CO^, 
ScR« -ChS -m°R^ -CR3-CR3R8, -CPh 3 , -CHzNR'R 7 , or Formula (1); R« and R 7 are each, independently hydrogen^ 
aSyT of 1-18 carbon atoms, aryt heteroaryl aralkyl of 6-20 carbon atoms, heteroaralkyl of 6-20 carbon atom^ cyctoalkyl of 3-10 
carbon atoms ^H^hVcHs -<CH 2 ),»A or R« and R 7 are, together, -(CH 2 )p-. -(CH2)2N(CH3)(CH 2 )4-. -(CH 2 ) 2 N^»)(CH 2 ) 2 - or 
^^S'y^^^Ae^Oky\ of 1-18 carbon atoms, aryl, heteroaryl, aralkyl of 6-20 c^bon atoms, heteroaralkyl of 
M0 carSn a cms "eye oakyl orVlO carbon atoms. -<CH 2 CH 2 0)„CH3. -(CH 2 CH 2 CH 2 0) n CH3. or ^CH 2 VA; Ais aryl heteroary , 
aryloxy, heteroarylox/ arylmio, heteroarylthio, arylsulfoxy. heteroarylsulfoxy, arylsulfonyl, hettroarylsulfonyl -CHF 2 -CH 2 F -CF 3 . 
-^H,rH,C» CHi -fCHiCH 2 CH 2 0) n CH3, -COtR\ -0(C=0)NR 6 R 7 , aralkyloxy, or heteroaralkyloxy; m is 2 to 16; p is 2 o 12, or a 
"^^^^^^SS^UA aSuseful in treating metabolic disorders related to insulin resistance or hyperglycemia. 
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2,3,5-SUBSTITUTED BIPHENYLS USEFUL IN THE TREATMENT OF 
INSULIN RESISTANCE AND HYPERGLYCEMIA 

BACKGROUND OF THE INVENTION 

The prevalence of insulin resistance in glucose intolerant subjects has long 
been recognized. Reaven et al (American Journal of Medicine 1976, 60, 80) used a 
continuous infusion of glucose and insulin (insulin/glucose clamp technique) and oral 
glucose tolerance tests to demonstrate that insulin resistance existed in a diverse 
group of nonobese, nonketotic subjects. These subjects ranged from borderline 
glucose tolerant to overt, fasting hyperglycemia. The diabetic groups in these studies 
included both insulin dependent (IDDM) and noninsulin dependent (NIDDM) 
subjects. 

Coincident with sustained insulin resistance is the more easily determined 
hyperinsulinemia, which can be measured by accurate determination of circulating 
plasma insulin concentration in the plasma of subjects. Hyperinsulinemia can be 
present as a result of insulin resistance, such as is in obese and/or diabetic (NIDDM) 
subjects and/or glucose intolerant subjects, or in IDDM subjects, as a consequence of 
over injection of insulin compared with normal physiological release of the hormone 
by the endocrine pancreas. 

The association of hyperinsulinemia with obesity and with ischemic diseases 
of the large blood vessels (e.g. atherosclerosis) has been well established by numerous 
experimental, clinical and epidemiological studies (summarized by Stout, Metabolism 
1985, 34, 7, and in more detail by Pyorala et al, Diabetes/Metabolism Reviews 1987, 
5, 463). Statistically significant plasma insulin elevations at 1 and 2 hours after oral 
glucose load correlates with an increased risk of coronary heart disease. 

Since most of these studies actually excluded diabetic subjects, data relating 
the risk of atherosclerotic diseases to the diabetic condition are not as numerous, but 
point in the same direction as for nondiabetic subjects (Pyorala et al). However, the 
incidence of atherosclerotic diseases in morbidity and mortality statistics in the 
diabetic population exceeds that of the nondiabetic population (Pyorala et al; Jarrett 
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Diabetes/Metabolism Reviews 1989,5, 547; Harris et al, Mortality from diabetes, in 
Diabetes in America 1985). 

The independent risk factors obesity and hypertension for atherosclerotic 
diseases are also associated with insulin resistance. Using a combination of 
insulin/glucose clamps, tracer glucose infusion and indirect calorimetry, it has been 
demonstrated that the insulin resistance of essential hypertension is located in 
peripheral tissues (principally muscle) and correlates directly with the severity of 
hypertension (DeFronzo and Ferrannini, Diabetes Care 1991, 14, 173). In 
hypertension of the obese, insulin resistance generates hyperinsulinemia, which is 
recruited as a mechanism to limit further weight gain via thermogenesis, but insulin 
also increases renal sodium reabsorption and stimulates the sympathetic nervous 
system in kidneys, heart, and vasculature, creating hypertension. 

It is now appreciated that insulin resistance is usually the result of a defect in 
the insulin receptor signaling system, at a site post binding of insulin to the receptor. 
Accumulated scientific evidence demonstrating insulin resistance in the major tissues 
which respond to insulin (muscle, liver, adipose), strongly suggests that a defect in 
insulin signal transduction resides at an early step in this cascade, specifically at the 
insulin receptor kinase activity, which appears to be diminished (reviewed by Haring, 
Diabetalogia 1991, 34, 848). 

Protein-tyrosine phosphatases (PTPases) play an important role in the 
regulation of phosphorylation of proteins. The interaction of insulin with its receptor 
leads to phosphorylation of certain tyrosine molecules within the receptor protein, 
thus activating the receptor kinase. PTPases dephosphorylate the activated insulin 
receptor, attenuating the tyrosine kinase activity. PTPases can also modulate post- 
receptor signaling by catalyzing the dephosphorylation of cellular substrates of the 
insulin receptor kinase. The enzymes that appear most likely to closely associate with 
the insulin receptor and therefore, most likely to regulate the insulin receptor kinase 
activity, include PTP1B, LAR, PTPoc and SH-PTP2(B. J. Goldstein, /. Cellular 
Biochemistry 1992, 48, 33; B. J. Goldstein, Receptor 1993, 5, 1-15,; F. Ahmad and B. 
J. Goldstein Biochim. Biophys Acta 1995, 1248, 57-69). 
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McGuire et al. {Diabetes 1991, 40, 939), demonstrated that nondiabetic 
glucose intolerant subjects possessed significantly elevated levels of PTPase activity 
in muscle tissue vs. normal subjects, and that insulin infusion failed to suppress 
PTPase activity as it did in insulin sensitive subjects. 
5 Meyerovitch et al (/. Clinical Invest. 1989, 84, 976) observed significantly 

increased PTPase activity in the livers of two rodent models of IDDM, the genetically 
diabetic BB rat, and the STZ-induced diabetic rat. Sredy et al {Metabolism, 44, 1074, 
1995) observed similar increased PTPase activity in the livers of obese, diabetic ob/ob 
mice, a genetic rodent model of NIDDM. 
10 The compounds of this invention have been shown to inhibit PTPases derived 

from rat liver microsomes and human-derived recombinant PTPase-lB (hPTP-lB) in 
vitro. They are useful in the treatment of insulin resistance associated with obesity, 
glucose intolerance, diabetes mellitus, hypertension and ischemic diseases of the large 
and small blood vessels. 

15 

P. N. Devine et al (WO 97/21693; June 19,1997) disclosed examples D under 
a method of preparation (B, D (independently = halogen, phenyl, alkyl; X = alkyl, 
aryl; Y = (CH 2 ) 0 . 3 CH 3 , Ph, NH(CH 2 )o_ 3 CH 3 , N((CH 2 )o_ 3 CH 3 ) 2 , NH 2 , N0 2 , 
NHCO(CH 2 ) 0 _ 3 CH 3 , NHC0 2 (CH 2 )o_ 3 CH 3 , CH 2 O(CH 2 ) 0 . 3 CH 3 , OPh; O(CH 2 ) l . 4 O(CH 2 ) 0 . 
20 5 CH 3 , 0(CH 2 ) 1 . 4 OPh, OC0 2 (CH 2 V 5 CH 3 , CON((CH 2 ) 0 . 5 CH 3 ) 2 , 0(Oy M 0(CH a ) 1 . d Fh). 
The synthetic process to prepare the compounds represented by compounds D was 
different to the processes used to prepare the 2,3,5-substituted biphenyls of this 
invention. 




D 



WO 99/61410 PCT/US99/10158 



4- 



G. Cain and C. J. Eyermann (U.S. Patent 5,523,302; June 4, 1996) disclosed 
examples A (B, D (independently = cycloalkyl, alkyl, aralkyl) as agents which inhibit 
platelet aggregation, as thrombolytics, and/or for the treatment of thromboembolic 
disorders. The synthetic process to prepare the compounds represented by compounds 
5 A was different to the processes used to prepare the 2,3,5-substituted biphenyls of this 
invention. 




,C0 2 H 



M. Wayne et al (WO 94/22835, WO 94/22834; October 13, 1994) disclosed 
examples B (B, D (independently = alkyl, halogen) as agents which inhibit platelet 
10 aggregation, as thrombolytics and/or for the treatment of thromboembolic disorders. 
The synthetic process to prepare the compounds represented by compounds B was 
different to the processes used to prepare the 2,3,5-substituted biphenyls of this 
invention 




O 

B 



15 S. W. Bagley et al (US Patent 5,334,598; Aug. 2, 1994) disclosed examples C 

(B, D (independently = phenyl, naphthyl, alkyl, halogen) as agents which have 
endothelin antagonist activity and are therefore useful in treating cardiovascular 
disorders. Our present invention does not claim a compound of this genus, namely 2- 
phenyl-2-phenoxy acetic acids. The synthetic process to prepare the compounds 
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represented by compounds C was different to the processes used to prepare the 2,3,5- 
substituted biphenyls of this invention. A similar set of compounds is disclosed in C. 
M. Harvey et al (WO 96/09818; April 4, 1996), W. J. Greenlee et al (WO 91/11909; 
August 22, 1991), and W. J. Greenlee et al (WO 91/12002; August 22, 1991). A 
similar set of arguments apply. 




C 



DESCRIPTION OF THE INVENTION 

This invention provides a compound of formula I having the structure 




(I) 

wherein: 

B and D are each, independently, hydrogen, halogen, alkyl of 1-6 carbon atoms, 
cycloalkyl of 3-8 carbon atoms, aryl, heteroaryl, aralkyl of 6-12 carbon atoms, 
or heteroaralkyl of 6-12 carbon atoms except where B and D both are 
hydrogen; 
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R 1 is hydrogen, alkyl of 1-6 carbon atoms, -S0 2 Ph(OH)(C0 2 H), -CH(R 2 )W, 

-CH 2 CH 2 Y, or -CH 2 CH 2 CH 2 Y; 
R 2 is hydrogen, alkyl of 1-6 carbon atoms, aralkyl of 6-12 carbon atoms, 

-CH 2 (lH-imidazol-4-yl), -CH 2 (3-lH-indolyl), -CH 2 CH 2 (l,3-dioxo-l,3- 

dihydro-isoindol-2-yl), -CH 2 CH 2 (l-oxo-l,3-dihydro-isoindol-2-yl), or -CH 2 (3- 

pyridyl); 

W is -C0 2 R 3 , -CONHOH, -CN, -CONHR 3 , aryl, heteroaryl, -CHO, -CH=NOR 3 , or 
-CH=NHNHR 3 ; 

Y is -W, -OCH 2 C0 2 R 3 , aryl, heteroaryl, -C(=NOH)NH 2 , -OR 3 , -0(C=0)NR 4 R 5 , 

-NR 3 (C=0)OR\ -NR 3 (C=0)NR 4 R 5 , or -NR 4 R 5 ; 
R 3 is hydrogen or alkyl of 1-6 carbon atoms; 

R 4 and R 5 are each, independently, hydrogen, or alkyl of 1-6 carbon atoms or R 4 and 

R 5 are, together, -(CH 2 ) n -, or -CH 2 CH 2 XCH 2 CH 2 -; 
X is O, S, SO, S0 2 , NR 3 , or CH 2 ; 



C is alkyl of 1-18 carbon atoms, aryl, heteroaryl, aralkyl of 6-20 carbon atoms, 
heteroaralkyl of 6-20 carbon atoms, -CONR 6 R 7 , -NR 3 CONR 6 R 7 , -NR 3 COR 6 , 
-OR 6 , -0 2 CNR 6 R 7 , -NR 3 CO,R 6 , -0 2 CR 6 , -CH 2 OR 6 , -NR 6 R 7 , -CR 3 =CR 3 R 8 , 



-CPh 3 , -CH 2 NR 6 R 7 ,or ; 
R 6 and R 7 are each, independently, hydrogen, alkyl of 1-18 carbon atoms, aryl, 
heteroaryl, aralkyl of 6-20 carbon atoms, heteroaralkyl of 6-20 carbon atoms, 
cycloalkyl of 3-10 carbon atoms, -(CH 2 CH 2 0) n CH 3 , -(CH 2 ) m A or R 6 and R 7 
are, together, -(CH 2 ) p -, -(CH 2 ) 2 N(CH 3 )(CH 2 ) 4 -, -(CH 2 ) 2 N(R 8 )(CH 2 ) 2 -, or 
-(CH 2 ) 2 CH(R 8 )-(CH 2 ) 2 -; 
R 8 is hydrogen, alkyl of 1-18 carbon atoms, aryl, heteroaryl, aralkyl of 6-20 carbon 
atoms, heteroaralkyl of 6-20 carbon atoms, cycloalkyl of 3-10 carbon atoms, 
-(CH 2 CH 2 0) n CH 3 , -(CH 2 CH 2 CH 2 0)„CH 3> or -(CH 2 ) m A; 



n is 2 to 5; 
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A is aryl, heteroaryl, aryloxy, heteroaryloxy, arylthio, heteroarylthio, arylsulfoxy, 
heteroarylsulfoxy, arylsulfonyl, heteroarylsulfonyl, -CHF 2 , -CH 2 F, -CF 3 , 
-(CH 2 CH 2 0) n CH 3 , -(CH 2 CH 2 CH 2 0) n CH 3 , -C0 2 R 3 , -0(C=0)NR 6 R 7 , 
aralkyloxy, or heteroaralkyloxy; 

m is 2 to 16 

p is 2 to 12 

or a pharmaceutically acceptable salt thereof, which are useful in treating metabolic 
disorders related to insulin resistance or hyperglycemia. 

Pharmaceutically acceptable salts can be formed from organic and inorganic 
acids, for example, acetic, propionic, lactic, citric, tartaric, succinic, fumaric, maleic, 
malonic, mandelic, malic, phthalic, hydrochloric, hydrobromic, phosphoric, nitric, 
sulfuric, methanesulfonic, napthalenesulfonic, benzenesulfonic, toluenesulfonic, 
camphorsulfonic, and similarly known acceptable acids when a compound of this 
invention contains a basic moiety. Salts may also be formed from organic and 
inorganic bases, preferably alkali metal salts, for example, sodium, lithium, or 
potassium, when a compound of this invention contains a carboxylate or phenolic 
moiety, or similar moiety capable of forming base addition salts. 

Alkyl includes both straight chain as well as branched moieties. Halogen 
means bromine, chlorine, fluorine, and iodine. It is preferred that the aryl portion of 
the aryl, aralkyl, aryloxy, or aralkyloxy substituent is a phenyl or naphthyl; with 
phenyl being most preferred. The aryl moiety may be optionally mono-, di-, or tri- 
substituted with a substituent selected from the group consisting of alkyl of 1-6 
carbon atoms, alkoxy of 1-6 carbon atoms, trifluoromethyl, halogen, alkoxycarbonyl 
of 2-7 carbon atoms, alkylamino of 1-6 carbon atoms, and dialkylamino in which 
each of the alkyl groups is of 1-6 carbon atoms, nitro, cyano, -C0 2 H, 
alkylcarbonyloxy of 2-7 carbon atoms, and alkylcarbonyl of 2-7 carbon atoms. The 
heteroaryl portion of the heteroaryl, heteroaralkyl, heteroaryloxy, or heteroaralkyloxy 
substituent may be pyridyl, furyl, thienyl, quinolinyl, isoquinolinyl, tetrazolyl, 
triazolyl, thiazolyl, oxazolyl, imidazolyl, oxadiazolyl, benzofuranyl, benzothiophenyl, 
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benzimidazolyl, benzoxazolyl, and benzothiazolyl. The heteroaryl moiety may be 
optionally mono-, di-, or tri- substituted in the case of pyridyl, furyl, thienyl, 
quinolinyl, isoquinolinyl, benzofuranyl, benzothiophenyl, benzimidazolyl, 
benzoxazolyl, or benzothiazolyl, may be optionally mono- or di-substituted in the 
5 case of thiazolyl, oxazolyl, or imidazolyl, and may be optionally monosubstituted in 
the case of oxadiazolyl, tetrazolyl, or triazolyl, with a substituent selected from the 
group consisting of alkyl of 1-6 carbon atoms, alkoxy of 1-6 carbon atoms, 
trifluoromethyl, halogen, alkoxycarbonyl of 2-7 carbon atoms, alkylamino of 1-6 
carbon atoms, and dialkylamino in which each of the alkyl groups is of 1-6 carbon 
10 atoms, nitro, cyano, -C0 2 H, alkylcarbonyloxy of 2-7 carbon atoms, and alkylcarbonyl 
of 2-7 carbon atoms. 

The compounds of this invention may contain an asymmetric carbon atom and 
some of the compounds of this invention may contain one or more asymmetric 
15 centers and may thus give rise to optical isomers and diastereomers. While shown 
without respect to stereochemistry in Formula I, the present invention includes such 
optical isomers and diastereomers, as well as the racemic and resolved, 
enantiomerically pure R and S stereoisomers, as well as other mixtures of the R and S 
stereoisomers and pharmaceutical^ acceptable salts thereof. 

20 

Preferred compounds are those in which B is aryl and D is either aryl or 
halogen. More preferred compounds of this invention are: 

(3,3" -Dichloro-5 ' -dodecylcarbamoyl-[ 1 , 1 ' ;3 ' , 1 ' ' ]terphenyl-2 ' -yloxy)acetic acid; 

25 (3-Bromo-3 ' -chloro-5-dodecylcarbamoyl-biphenyl-2-y loxy)acetic acid; 

[3,3" -Dichloro-5 ' -(8-phenyl-octylcarbamoyl)-[ 1 , V ;3 * , 1 * ' ] terphenyl-2 ' -y loxy] acetic 
acid; 



30 



(5 * -Octadecyloxy-[ 1 , V ;3 ' , V 1 ]terphenyl-2' -yloxy )acetic acid; 
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(5 ' -dodecylcarbamoy 1-3 ,3 ' * -bis-trifluoromethyl- { 1 , 1 ■ ;3 ' , 1 ' 1 ]terphenyl-2 9 -y loxy )acetic 
acid; 

(3-bromo-5-dodecylcarbamoyl-3 ' -trifluoromethyl-biphenyl-2-yloxy )acetic acid; 

(5 ' -(8-phenyloctylcarbamoyl-3 ,3 ' '-bis-trifluoromethyl- { 1 , V ;3 ' , 1 ' 9 ] terphenyl-2 9 - 
y loxy )-ace tic acid; 

(5'-Dodecylcarbamoyl-[l,l';3M , ']terphenyl-2 , -yloxy)-acetic acid; 

(5 , -Dodecylcarbamoyl-4,4 ,t -dimethoxy-[lJ^3',r']terphenyl-2 , -yloxy)-acetic acid; 

(S-Chloro-S'-dodecylcarbamoyl-^'-methoxy-tlJ ' ;3']terphenyl-2'-yloxy)-acetic acid; 

(5 9 -Dodecylcarbamoyl-3 ,3"-dimethoxy-[ 1 , 1 ' ;3 • 1 "] terphenyl-2 ' -yloxy)-acetic acid; 

[2-(3,3"-Dichloro-5'-dodecylcarbamoyl-[l ,T ^M'^terphenyl^'-yloxy-ethoxyl-acetic 
acid; 

{5'-[6-(4-tert-Butyl-benzyloxy)-hexylcarbamoyl]-3,3"-bis-trifluoromethyl- 
[ 1 , r ;3 M "]terphenyl-2'-yloxy } -acetic acid; 

{ 5 ' - [6-(4-B enzy loxy-benzyloxy ) -hexy lcarbamoy 1] -3 ,3 "-bis-trifluoromethy 1- 
[ 1 , r ;3 ' r ']terphenyl-2'-yloxy } -acetic acid; 

[3"-Chloro-4-methoxy-5'-(8-phenyl-oc^ 
acetic acid; 

{3"-Chloro-4-methoxy-5'-[methyl-(8-pheiiyl-octyl)-carbamoyl]- 
[ 1 , r ;3 * , 1 "] terphenyl-2' -yloxy } -acetic acid; 

[3 ,3 "-Dimethoxy-5 ' -(8 -pheny 1^ 
acid; 
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{2-[5'-(6-Phenyl-hexyfc^^ 
yloxy]-ethoxy} acetic acid; 

{5 , -[6-(2,4-Difluoro-benzyloxy)-hexylcarbamoyl]-33"-bis-trifluoromethyl^ 
[1,1';3' l"]terphenyl-2'yloxy}-acetic acid; 

{ 5 ' - [6-(Bipheny l-4-ylmethoxy)-hexylcarbamoyl]-3 ,3"-bis-trifluoromethyl- 
[ 1 , 1 ' ; 3 ' , 1 "] terphenyl-2 ' -yloxy } -acetic acid; 

{ 3,3' , -Dimethoxy-5"-[methyl-(8-phenyl-octyl)-carbamoyl]-[ 1 , V ;3\ 1 "] terphenyl-2' - 
yloxy} -acetic acid; 

{ 2-[3 ? 5 ? 3",5"-Tetrachloro-5'-[(6-phenyl-hexylcarbamoyl)-[ 1 , 1 ' ;3' , 1"] terphenyl-2 '- 
ethoxy} -acetic acid; 

[4/T-Dimethoxy-5'-(8-phenyl-o^ 
acid sodium salt; 

(3,3"-Dichloro-5 '-dodecylcarbamoyl-4,4"-difluoro[l , 1 ' ;3 9 , l"]terphenyl(-2' -yloxy )- 
acetic acid sodium salt; 

[3,3"-Dichloro-4-4"difluoro-5' -(8-phenyl-octylcarbamoyl)[- 1 , 1 ' ;3 ' , 1 "] terphenyl-2' - 
yloxy]-acetic acid; 

{33 ,, -Dichloro-5 , -(6-(2 5 5-dimethyl-fllran-3-ylmethoxy)-hexylca^bamoyl]-4-4' , - 
difluoro- [ 1 , T ; 3 ' , 1 "] terphenyl-2 ' -yloxy } -acetic acid ; 

[3,5-Dichloro-5'-(8-phenyl-octylcarbamoyl)-[l,r;3\r']terphenyl-2'-yloxy]-acetic 
acid; 

t5 , -(8-Phenyl-octylcarbamoyl)-3-trifluoromethyl-[l.l";3\l ,, ]terphenyl-2 , -yloxy]- 
acetic acid; 
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4.4"-Difluoro-5'-(8-phenyl-octylcarbamoyl)-3,3"-bis-trifluoromethyl-[l, 1 ' ;3\ l"]ter- 
phenyl-2'-yloxy]-acetic acid; 

{5'-[6-(2,5-Dimethyl-furan-3-ylniethoxy)-hexylcarbainoyl]-3,3"-bis-trifluoromethyl- 
5 [l,l';3',l"]terphenyl-2'-yloxy}-acetic acid; 

(3-Bromo-5-dodecylcarbamoyl-4'-methoxy-biphenyl-2-yloxy)-acetic acid; 

[5 ' -(2-Hexadecylamino-3,4-dioxo-cyclobut- 1 -enylamino)-[ 1 , 1' ;3 ' , 1 "]terphenyl-2' - 
10 yloxy]-acetic acid; 

(3,3" -Dichloro-5 ' -dodecylcarbamoyl- [ 1 , 1 ' ;3 ' , 1 " ] terpheny 1-2 ' -yloxy)-acetic acid; 

(3-Bromo-3 '-chloro-5-dodecylcarbamoyl-biphenyl-2-yloxy)-acetic acid; 

15 

[3 ,3" -Dichloro-5 ' -(8-phenyl-octylcarbamoyl)-[ 1 , 1 ' ;3 \ 1 " ]terphenyl-2' -yloxy]-acetic 
acid; 

(5'-Octadecyloxy-[l,r;3',l"]terphenyl-2 , -yloxy)-acetic acid; 

20 

(5'-Benzo[b]naphtho[2,3-d]thiophen- 1 l-yl-[l , 1 ' ;3\ 1 "]terphenyl-2'-yloxy)-acetic 
acid; 

(5'-Nitro-[l,r ;3',1 ' , ]terphenyl-2'-yloxy)-acetic acid; 

25 

(5 '-Methoxy-[ 1 , 1* ;3 ' , V ' ]terphenyl-2' -yloxy)acetic acid; 
(5 ' -B romo-[ 1 , 1' ;3 ' , 1 " ] terpheny 1-2 ' -yloxy ) -acetic acid; 
30 [(5'-Phenyl[l,l':3',l"-terphenyl]-2'-yl)oxy]acetic acid; 
(1 ,3-Diphenyl-dibenzofuran-2-yloxy)-acetic acid; 
(2-Benzoyl-4,6-dibromo-benzofuran-5-yloxy)acetic acid; 

35 

(5 ' -Butoxy-[ 1 , 1 ' ;3 ' , 1 " ]terphenyl-2' -yloxy)acetic acid; 
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(5 ' -Octyloxy-[ 1 , 1 ' ;3 ' , 1 * ' ] terphenyl-2 ' -yloxy)acetic acid; 
(3,3"-Dichloro-5'-octyloxy-[l,l';3',l"]terphenyl-2'-yloxy)acetic acid; 

5 

(3,3' '-Bis-acetylamino-5'-octyloxy-[l , 1 ';3\1 "]terphenyl-2' -yloxy )acetic acid; 

(5 ' -Octyloxy-3,3 ' '-bis-trifluoromethyl-[ 1 , 1* ;3 ' , 1 " ] terphenyl-2 '-yloxy) acetic acid; 

10 (3 ,3 " -Dinitro-5 ' -octyloxy-[ 1 , 1 ' ;3 ' , 1 " ]terphenyl-2 ' -yloxy)acetic acid; 

(3,3 "-Dimethoxy-5 '-octyloxy-[ 1 , 1 ' ;3' , 1 ' '] terphenyl-2' -yloxy)acetic acid; 

[3 ,3"-Dichloro-5 ' -(3-phenyl-propylcarbamoyl)-[ 1 , 1 ' ;3 ' 1 "] terphenyl-2 ' -yloxy] acetic 
1 5 acid; 

[3,3"-Dichloro-5 , -(2-pyridin-2-yl-ethylcarbamoyl)-[l,l';3'l"]terphenyl-2'- 
yloxy]acetic acid; 

20 [5'-(Benzyl-phenethyl-carbamoyl)-3,3"-Dichloro-[l,r;3'l"]terphenyl-2'- 
yloxy]acetic acid; 

[3,3"-Dichloro-5'-(4-phenyl-butylcarbamoyl)-[l,l';3'l"]terphenyl-2'-yloxy]acetic 
acid; 

25 

[5-(Benzyl-phenethyl-carbamoyl)-3-bromo-3'-chloro-biphenyl-2-yloxy]acetic acid; 

[3-Bromo-3'-chloro-5-(2-pyridin-2-yl-ethylcarbamoyl)-biphenyl-2-yloxy]acetic acid; 

30 [5'-(Benzyl-phenethyl-carbamoyl)-3"-chloro-3-trifluoromethyl-[l,l';3'l"]-terphenyl- 
2' -yloxy] acetic acid; 

[3"-Chloro-5'-(2-pyridin-2-yl-ethylcarbamoyl)-3-trifluoromethyl-[ 1 , V ;3' 1"]- 
terphenyl-2' -yloxy] acetic acid; 

35 
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[3"-Chloro-5'-(3-phenyl^^^ 
yloxy] acetic acid; 

[3"-CMoro-5X4-phenyl-b^ 
5 yloxy]acetic acid; 

[3"-Chloro-5 ' -(3-cyclopentyl-propylcarbamoyl)-3-trifluorornethyl-[ 1 , 1 ' ;3 ' V ']- 
terpheny 1-2' -yloxy] acetic acid; 

10 [3-Bromo-3'-chloro-5-(3-cyclopentyl-propylcarbamoyl)-biphenyl-2-yloxy]acetic 
acid; 

{ 5 ' - [2-(4-Bromo-phenyl)-ethylcarbam 
terphenyl-2' -yloxy} acetic acid; 

15 

[3,3"-Dichloro-5'-(3-cyclopentyl-propylcarbamoyl)-[l ,r;3'l"]terphenyl-2'- 
yloxyjacetic acid; 

[^'-Methoxy-S'-^-pyridin^ , 1' ;3 ' 1"]- 

20 terpheny 1-2 ' -yloxy] acetic acid; 

[5'-(3-Cyclopentyl-propylcarbamoyl)-4 ,, -methoxy-3-trifluoromethyl-[l ,1';3'1"]- 
terphenyl-2' -yloxy] acetic acid; 

25 [5'-(Benzyl~phenethyl-carbamoy^ 
terphenyl-2' -yloxy] acetic acid; 

[5 ' -(B enzyl-phenethy l-carbamoyl)-2-fluoro-4"-methoxy- [ 1 , 1 ' ;3 ' 1 "] -terphenyl-2 ' - 
yloxy] acetic acid; 



30 



[5-(Benzylphenethyl-carbamoyl)-3-bromo-2 , -fluoro-biphenyl-2-yloxy]acetic aci; 

[2-Ruoro-4 ,, -methoxy-5 ' -(2-py ridin-2-y 1-ethylcarbamoy 1)- [ 1 , V ;3 ' 1 "]-terphenyl-2' - 
yloxy]acetic acid; 



* f\ 
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[2-Fluoro-4"-methoxy-5 ' -(3-phenyl-propylcarbamoyl)-[ 1 , 1' ;3 ' 1 "]-terphenyl-2 ' - 
yloxy] acetic acid; 

5 [3-Bromo-2 , -fluoro-5-(2-pyridin-2-yl-ethylcarbamoyl)-biphenyl-2--yloxy]acetic acid; 

[3-Bromo-2'-fluoro-5-(3--phenyl-propylcarbamoyl)-biphenyl-2-yloxy]acetic acid; 

[5'-(3-Cyclopentyl-propylc^^^ 
10 yloxy]acetic acid; 

[3-Bromo-5-(3-cyclopentyl-propylcarbamoyl)-2'-fluoro-biphenyl-2-yloxy]acetic acid; 

[2-Huoro-4"-methoxy-5' -(8-phenyl-octylcarbamoyl)-[l , 1 ' ;3' l"]-terphenyl-2' - 
15 yloxy]acetic acid; 

[3-Bromo-2 , -fluoro-5-(8-phenyl-octylcarbamoyl)-biphenyl-2-yloxy]acetic acid; 

[2-Fluoro-4"-methoxy-5 ' -(6-pheny 1-hexylcarbamoyl)- [ 1 , V ;3 * 1 "]-terphenyl-2 ' - 
20 yloxy]acetic acid; 

[3 -Bromo-2 ' -fluoro-5-(6-pheny 1-hexy lcarbamoy l)-bipheny 1-2-y loxy ] acetic acid; 

[3 3"-Dichloro-5 ' -(6-phe^^ 
25 acid; 

{4''-Methoxy-5'-[methyl-(8-phenyl-o^^ 
terpheny 1-2' -yloxy } acetic acid; 

30 {3 ,3"-Dichloro-5 ' -[methyl- (8 -pheny l-octyl)-carbamoyl]-[ 1 , 1 ' ;3 ' 1 "]terphenyl-2' - 
yloxy) acetic acid; 

[33"-Difluoro-5'-(8-phenyl-oc^ 
acid; 

35 
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{3,3"-Difluoro-5Mmethyl-(^ 
yloxy} acetic acid; 

[3 ,3"-Dichloro-5 ' -(8-morpholin-4-y 1-octylcarbamoyl)- [ 1 , 1 ' ;3 ' 1 "] terphenyl-2 ' - 
yloxy] acetic acid; 

{3,3"-Dichloro-5'-[8-(2,6-dimethoxy-ph^ 
terphenyl-2' -yloxy } acetic acid; 

{ 5 • -[8-(Benzoxazol-2-ylsulfanyl)-octylcarbamoyl]-3 ,3"-dichloro-[ 1 , V ;3' 1' ']- 
terphenyl-2 ' -yloxy } acetic acid; 

[33"-Dichloro-5'<8-ind^ 
acid; 

{ 3 ,3"-Dichloro-5 ' -[8-(3-cy ano-phenoxy )-octylcarbamoyl]-[ 1 , 1* ;3 ' 1 "] terphenyl-2' - 
yloxy} acetic acid; 

{ 3,3"-Dichloro-5 ' -[8-(4-chloro-benzyloxy )-octy lcarbamoyl]-[ 1 , 1' ;3 9 1 "] terphenyl-2' - 
yloxy} acetic acid; 

{ 3 ,3"-Dichloro-5 ' -[8-(4-fluoro-3-methy 1-phenoxy )-octylcarbamoyl]- [1,1 , ;3 , 1"]- 
terphenyl-2'-yloxy}acetic acid; 

[3 ,3 "-Dichloro-5 ' -(8-imidazol- 1 -yl-octy lcarbamoyl)- [ 1 , V ;3 ' 1 "] terphenyl-2 ' - 
yloxy] acetic acid; 

{ 3 ,3"-Dichloro-5 ' -[6-(naphthalen- 1 -ylcarbamoy loxy)-hexy lcarbamoy l]-[ 1 , V ;3 • 1* ']- 
terphenyl-2 1 -yloxy} acetic acid; 

{3,3"-Dichloro-5 , -[6-(2,4-difluoro-phenylcarbamoyloxy)-hexylcarbamoyl]- 
[ 1 , V ;3 ' 1 "] terphenyl-2' -yloxy } acetic acid; 



« ,1 
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{33"-Dichloro-5'-[6-(4-phenoxy-phenylcarbamoyloxy)rhexylcarbamoyl] 
[Ur^'lHterphenyl-l'-yloxyJacetic acid; 

{33"-Dichloro-5'-[8-(5-fluoro-m^^ 
5 yloxy } acetic acid; 

{33"-Dichloro-5H8-(5-methoxy^^ 
2 '-yloxy } acetic acid; 

10 {33"-Dichloro-5'-[8<2,5-^ 
terphenyl-2' -yloxy} acetic acid; 

{ 3 ,3"-Dichloro-5 ' 48-(5-methoxy-2-methyl-indol- 1 -yl)-octylcarbamoyl]-[l,r ;3* 1"]- 
terphenyl-2* -yloxy} acetic acid; 

15 

(3 ,3"-Dichloro-5 ' - { [ l-(4-phenyl-butoxymethyl)-cyclopropylmethyl]-carbamoyl } - 
[ 1 , 1 ' ;3 ' l"]terphenyl-2' -yloxy)acetic acid; 

[5'-(Benzofuran-2-carbonyl)-[l,r ;3' l"]teq)henyl-2 , -yloxy]acetic acid 

20 

3-[3"-(2-Carboxy-vinyl^ 
terphenyl-3-yl]-acrylic acid; 

3-[3 , '-(2-Carboxy-ethyl)-2'-methoxy-5 , -(8-phenyl-octylcarbamoyl)-[lJ^^ 
25 terphenyl-3-yl]-propionic acid; 

{ 5 , -[(2-Butyl-benzofuran-3-ylmethyl)-amino]-[ 1 , l':3\ 1 ^terphenyl^'-ylolxy } acetic 
acid methyl ester; 

30 { 5'-[(2-Butyl-benzofuran-3-ylmethyl>amino]-[ 1 , l':3',l "]terphenyl-2'-yloxy } acetic 
acid; 

{2,6-Dibromo-4-[(2-butyl-benzofuran-3-ylmethyl)-amino-phenoxy } acetic acid 
methyl ester; 
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{2 t 6-Dibromo-4-[C2-butyl-benzofuran-3-ylmethyl)-amino]-phenoxy} acetic acid; 

[2 M -Fluoro-5-(8-phenyl-octylcarbamoyl)-3-trifluoromethyl-[ 1 , V ;3\ 1 "]terphenyl-2'- 
5 yloxy)-acetic acid; 

(S'-Dodecylcarbamoyl^'^fluoro-S-trifluoromethyl^l J'^M^terphenyl^'-yloxy)- 
acetic acid; 

10 (5-Dodecylcarbamoyl-2,2 M -difl^^ ac id; 

^^"-Difluoro-S'-Cg-phenyl-octylcarbamoyl)^! ,r;3 , ,l M ]terphenyl-2 , -yloxy)-acetic acid; 

^^"-Difluoro-S'-Ce-phenyl-hexylcarbamoyO-t 1 , 1 ';3\ 1 "]terphenyl-2'-yloxy]-acetic 
15 acid; 

{ 5 -[6-(2,4-Difluoro-phenoxy)-hexylcarbamoyl]-2,2"-difluoro-[l , 1 ';3\ 1 ^terphenyl^'- 
yloxy] -acetic acid; 

20 (S'-Chloro-S^dodecylcarbamoyl^-fluoro-C 1 , 1 ';3\ 1 "]terphenyl-2'-yloxy)-acetic acid; 

[3"-Chloro-2-fluoro-5X8-pte^ 
acetic acid; . 

25 {3-Chloro-5 , -[6-(2,4-difluoro-phenoxy)-hexylcarbamoyl]-2"-fluoro- 
[l,l , ;3M M ]terphenyl-2 , -yloxy}-acetic acid; 

{3 M -Chloro-2-fluoro-54methyl-^ 
yloxy } -acetic acid; 

30 

{ 2,2 ,, -Difluoro-5 , -[methyl-(8-phenyl-octyl)-carbamoyl]-[ 1 , 1 ';3', 1 "Jterphenyl^- 
yloxy} -acetic acid; 

{3,3 ,, -Dichloro-5 , -[8-(4-chloro-ben2enesulfinyl)-octylcarbamoyl]- 
35 [ 1 , 1 ';3\ 1 "Iteiphenyl-T-yloxy } -acetic acid; 
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{33 ,, -Dichloro-5'-[8-(2,4-difluoro-phenoxy)-octylcarbamoyl]-[lJ^ 
yloxy} -acetic acid; 

5 { 3,3"-Dichloro-5 '-[ 1 2-(2,4-difluoro-phenoxy)-dodecylcarbamoyl]- 
[ 1 , l';3\ 1 "]terphenyl-2*-yloxy }-acetic acid; 

{33 ,, -Dichloro-5 , -[8-(4-trifluoromethyl-benzyloxy)-octylcarbamoyl]- 
[ 1 , l';3\ 1 "]terphenyl-2 , -yloxy } -acetic acid; 

10 

[3,3 ,, -Dichloro-5 r -(8-{3-[3-(3-methoxy-propoxy)-propoxy]-propoxy}- 
octylcarbamoyO-flJ'iS'.riterphenyl^-yloxyl-acetic acid; 

(S^'-Dichloro-S'-dicyclohexylcarta acid; 

15 

4-[4,4"-Dimethoxy-5H7-pte^ 
butyric acid; 

4-[33 M -Dichloro-5 , -(7-phenyl-heptylcarbamoyl)-[lJ^3\l , lterphenyl^ 
20 butyric acid; 

[5'-(7-Phenyl-heptylcarbamoyl^ 
yloxymethyl]-phosphonic acid diethyl ester; 

25 [5H7-Phenyl-heptylcarbamoy^ 
yloxymethylj-phosphonic acid; 

2,2-Dimethyl-3-[5 , -(7-phenyl-heptylcarbamoyl)-33' , -bis-trifluoromethyl- 
[ 1 , T:3\ 1 Hterphenyl-2'-yloxy]-propionic acid; 

30 

4-[5*-(7-Phenyl-heptylcarbamoyl)-3,3 , '-bis-trifluoromethyl-[l .l'SM^terphenyl-T- 
yloxymethyl]-benzenesulfonic acid; 

[[4,4 , -Dimethoxy-5 , -[4-[[(7-phenymeptyl)amino]carbonyl]phenyl][lJ r :3\ 
35 terphenyl]-2'- yI]oxy]acetic acid; 



WO 99/61410 



PCT/US99/10158 



-19- 

[[5-[4-[[(7-PhenylheptyU 
terphenyl]-2'-yl]oxy]acetic acid; 

5 4-[[[4,4'-Dimethoxy-5'-[4-[^^ 

terphenyl]-2'- yloxymethyl]-benzoic acid; 

4.[5»-(7-Phenyl-heptylcarbamoyl)-33''-bis-trifluoromethyl-[lJ^3 
yloxymethylj-benzoic acid; 

10 

(3-Bromo-3'-chloro-5-dodecylcarbamoyl-4-fluoro-biphenyl-2-yloxy)acetic acid; 

[3 f -Chloro-4 , -fluoro-5-(8-phenyl-octylcarbamoyl)-biphenyl-2-yloxy]acetic acid; 

15 (3-Bromo-5-dodecylcarbamoyl-3'-methoxy-biphenyl-2-yloxy)acetic acid; 

5-Bromo-6-(2-tetrazol-l-yl-ethoxy)-3 -methoxy-biphehyl-3-carboxylic acid dodecyl- 
amide; 

20 5-Bromo-3 , -chloro-6-(2~tetrazol-2-yl-ethoxy)-biphenyI-3-carboxylic acid dodecyl- 
amide; 

5-Bromo-3'-chloro-6-(2-tetrazol~l-yl-ethoxy)-biphenyl-3-carboxylic acid dodecyl- 
amide; 

25 

[3,53^5 ,, -Tetramethy^^ 
acetic acid; 

[4,4 n -Dinuoro-33 n -d^^ 
30 yloxyjacetic acid; 

2 , -Hydroxy-3,53 , \5 u -tetramethyl-[l,l , :3 , ,l M ]terphenyl-5'-carboxylic acid (7-phenyl- 
heptyl)-amide; 
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2 ? -Hydroxy-33' , -dimethyl-[l,l , :3 , ,l M ]terphenyl-5 , -carboxylic acid (7-phenyl-heptyl)- 
amide; 

[3,3 n -Dimethyl-5 ? -(7-phenyl-heptylcarbamoyl)-[ 1 t V:3\ 1 ,, ]terphenyl-2 , -yloxy]acetic 
acid; 

4-[33'-Dimethyl-5X7-phenyl-h^^^ 
butyric acid; 

[3,53^5 ^ '-Tetramethy^^ 
yloxymethyl]-phosphonic acid diethyl ester; 

^^^^"^"-Tetramethyl-S^Cy-phenyl-heptylcarbamoyD-t 1 , 1 *:3\ 1 "]terphenyl-2'- 
yloxy] -butyric acid; 

3,3 ,t -Difonnyl-2 , -methoxymethoxy-[l,l , :3 , ,l ,, ]terphenyl-5 , -carboxylic acid (7-phenyl- 
heptyl)-amide; 

3,3 M -Diformyl-2 , -hydroxy-[l,l , :3 , ,l ,, ]terphenyl-5 , -carboxylic acid (7-phenyl-heptyl)- 
amide; 

3,3 ,, J 4,4 H -Bis-methylenedioxy-5'-(7-phenyl-heptylcarbamoyl)-[ 1 , 1' :3\ 1 M ]terphenyl-2'- 
yloxy] acetic acid; 

3 , -Bromo-2 , -hydroxy-5'-(8-phenyl-octylcarbamoyl)-biphenyl-3-carboxylic acid 4- 
chloro-butyl ester; 

(3 M -Chloro-5'-dodecylcarbamoyW 
yloxy)acetic acid; 

(5-Dodecy lcarbamoy I-4 u -methoxy-3 -trifluoromethy 1- [ 1 ,1 ' ; 3 \ 1' ' ] terpheny 1-2- 
yloxy)acetic acid; 

(5 , -Dodecylcarbamoyl-2"-fluoro-4-methoxy-[ 1 , l';3 \ 1 "]terphenyl-2 , - , yloxy)acetic acid; 



1 94 
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(3-Bromo-5-dodecylcarbamoyl-2'-fluoro-biphenyl-2-yloxy)acetic acid; 

[4"-Methoxy-5X6-phenyl-hexylcarbam^ 
5 yloxy]acetic acid; 

[4"-Methoxy-5X8-phenyl-octylc^^ 
yloxy]acetic acid; 

10 (3,53^5 ,, -Tetrachlo^o-5 , -d^^ acid; 

[3,5,3^5 , '-Tetrachloro-5 , -(8-phe^ 
acetic acid; 

15 [3,53^5 ,, -Tetrachloro-5^^ 
acetic acid; 

[3,3* -Dichloro-5'-(4-heptyloxy-benzylcarbamoyl)-[ 1 , 1 ';3\ 1 n ]teiphenyl-2-yloxy]acetic 
acid; 

20 

8-[(2 , -Carboxymethoxy03 M -dichloro 
octanoic acid methyl ester; 

5-[3 3 M -Dichloro-5X8-indol- 1 -yl-octylcarbamoyl)-[ 1 , 1 ';3 1 "Jteiphenyl-T-yloxy]- 
25 pentanoic acid; 

4-{2-[3,3 n -Dichloro-5^8-indol^^ 
ethoxy} benzoic acid; 

30 4-Methoxybenzoic acid 6-[(2 , -carboxymethoxy-3,3 ,, -dichloro-[l,r;3',l M ]terphenyl-5'- 
carbonyl)-amino]-hexyl ester; 

[3 ,3"-Dichloro-5'-(6-hydroxy-hexylcarbamoyl)-[ 1 ,1 ':3\ 1 "Iterphenyl^'-yloxyjacetic 
acid; 

35 
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{2-[3,3"-Dichloro-5 , -(8-indol-l-yl-octylcarbamoyl)-[l,l':3 , ,l"]terphenyI-2'-yloxy]- 
ethoxy} acetic acid; 

(5'-Hexyl-[ 1 , 1 ';3',1 "]terphenyl-2'-yloxy)acetic acid; 

5 

(5'-Nonyl-[ 1 , 1 ';3\ l"]terphenyl-2'-yloxy)acetic acid; 
(5'-Tridecyl-[l,l';3M"]terphenyl-2'-yloxy)acetic acid; 
10 (5'-Decyloxy-[l,l , ;3',l"]teiphenyl-2 , -yIoxy)acetic acid; 

j[5'-Tetradecyloxy-[ 1 , 1 *;3', 1 "]terphenyl-2'-yloxy)acetic acid; 
(5'-Trityl-[ 1 , 1 ';3\ 1 "]terphenyl-2'-yloxy)acetic acid; 

15 

(5 ' -Dodecylcarbamoyl-3,3 ' '-bis-trifluoromethyl- { 1 , 1 ' ;3 ' , 1' * ]terphenyl-2' -yloxy)- 
acetic acid; 

(3-Bromo-5-dodecylcarbamoyl-3'-trifluoromethyl-biphenyl-2-yloxy)-acetic acid; 

20 

(5 * -(8-Phenyl-octylcarbamoyl-3 ,3 ' ' -bis-trifluoromethyl- { 1 , 1 ' ;3 ' , 1 " ] terpheny 1-2 ' - 
yloxy)-acetic acid; 

(3-Bromo-5-(8-phenyl-octylcarbamoyl)-3'-trifluoromethyl-biphenyl-2-yloxy)-acetic 
25 acid; 

4- (3-Bromo-5-dodecylcarbamoyl-3'-trifluoromethyl-biphenyl-2-yloxysulfonyl)-2- 
hydroxy-benzoic acid; 

30 5-Bromo-6-(2-[l,2,3]triazol-2-yl-ethoxy)-3'-trifluoroinethyl-biphenyl-3-carboxylic 
acid dodecylamide; 

5- Bromo-6-(2-[l,2,3]triazol-l-yl-ethoxy)-3'-trifluoromethyl-biphenyl-3-carboxylic 
acid dodecylamide; 
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5-Bromo-6-(2-tetrazol-2-y l-ethoxy)-3 * -trifluoromethy l-biphenyl-3 -carboxy lie acid 
dodecylamide; 

5- Bromo-6-(2-tetrazol-l-yl-ethoxy)-3 , -trifluoromethyl-biphenyl-3-carboxylic acid 
5 dodecylamide; 

Carbamic acid 2-[3-bromo-5-(8-phenyl-octylcarbamoyl)-3 , -trifluoromethyl-biphenyl- 
2-y loxy]-ethyl ester; 

10 5-Bromo-6-(2-morpholin-4-yl-ethoxy)-3Mrifluoro acid 
dodecylamide; 

6- (Amino-ethoxy)-5-bromo-3 , -trifluoromethyl-biphenyl-3-carboxylic acid dodecyl- 
amide; 

15 

5-Bromo-3 ' -trifluoromethyl-6-(2-ureido-ethoxy)-bipheny I-3-carboxylic acid dodecyl- 
amide; 

[2-(3-Bromo-5-dodecylcarbamoyl-3'-trifluoromethyl-biphenyl-2-yloxy)-ethyl]- 
20 carbamic acid methyl ester; 

[5 ' -(6-Phenyl-hexylcarbamoy l)-3 ,3"-bis-trifluoromethyl- [ 1 , 1 ' :3 ' , 1" } terphenyl-2 ' - 
yloxy]-acetic acid; 

25 [3-Bromo-5-(6-phenyI-hexylcarbamoyl)-3 , -trifluoromethyl-biphenyl-2-yloxy]-acetic 
acid; 

2'-Hydroxy-33' , -bis-trifluoromethyl-[lJ^3 , inteiphenyl-5 , -carboxylic acid (8- 
phenyl-octyl)-amide; 

30 

5-[5 , -(8-Phenyl-octylcarbamoyl)-3,3 ,, -bis-trifluoromethyl-lJ^3M ,, ]te^ 
2'yloxy]-pentanoic acid; 
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5-Bromo-6-(2-piperazin-l-yl-ethoxy)-3' trifle acid 
(8-phenyl-octyl) -amide; 

5-Bromo-6-hydroxy-3 '-trifluoromethyl-biphenyl-S-carboxylic acid (8-phenyl-octyl)- 
5 amide; 

^[S-Bromo-S-CS-phenyl-octylcarbamoyO-S'-trifluoromethyl-biphenyl-l- 
yloxysulfonyl]-2-hydroxy-benzoic acid; 

10 7-[5'-(8-Phenyl-octylcarbamoyl)-3,3 ,, -bis trifluoromethyl-tU'^M'^terphenyl^'-yl- 
oxy]-heptanoic acid; 

2 , -(2-Hydroxy-3,4-dioxo-cyclobut-l-enylamino)-ethoxy]-33''-bis-trifluoromethyl- 
[Ul'^M'^terphenyl-S'-carboxylic acid (8-phenyl-octyl amide); 

15 

2'-[4-( lH-Tetrazol-5-yl)-butoxy-3,3"-bis-trifluoromethyl-[ 1, 1 ' :3 ' l"]terphenyl-5' - 
carboxylic acid (8-phenyl-octyl)-amide; 

2-Methoxy-4-[5 , -(8-phenyl-octylcarbamoyl)-33' , -bis-trifluoromet^^^ 
20 terphenyl -2 'yloxymethyl] -benzoic acid; 

2-Hydxoxy-4-[5M8-phenyl-octylcarbamoy 
terphenyl -2'yloxymethyl]-benzoic acid; 

25 2-Hydroxy-4-[5'-(8-phenyl-octylc^ 

terphenyl -2' yloxymethyl] -benzoic acid methyl ester; 

4-{2-[3-Bromo-5-(8-phenyl-octylcarbamoyl)-3'-trifluoromethyl-biphenyl-2-yloxy]- 
ethoxy}-2-hydroxy-benzoic acid; 

30 

2-Hyd^oxy-4-[5 , -(8-phenyl-octylcarbamoyl)-33"-bis-trifluoromethyl-[14^3 , l ,, ]- 
terphenyl-2'-yloxysulfonyl]-benzoic acid; 
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4- [3-Bromo-5-(8-phenyl-octylcarbamoyl)-3'-trifluoromethyl-biphenyl-2- 
yloxy methyl] -2-methoxy-benzoic acid; 

5- Bromo-6-(lH-tetra-5-ylmethoxy)-3 , -trifluoromethyl-biphenyl-3-carboxylic acid (8- 
phenyl-octyl)-amide; 

2XlH-Tetrazol-5-ylmethoxy)-33 > ^ 
carboxylic acid (8-phenyl-octyl)-amide; 

4-[3-Bromo-5-(8-phenyl-octylcarbamoyl)-3'-trifluoromethyl-biphenyl-2- 
yloxymethyl]-2-hydoxy-benzoic acid methyl ester; 

4-[3-Bromo-5-(8-phenyl-octylcarbamoyl)-3'-trifluoromethyl-biphenyl-2- 
yloxymethyl]-2-hydroxy-benzoic acid; 

2'-Amino-3,3"-bis-trifluoromethyl-[l J':3'interphenyl-5'-carboxylic acid (8-phenyl- 
octyl)-amide; 

4-[2-Bromo-4-(8-phenyl-octylcarbamoyl)-phenoxysulfonyl]-2-hydroxy-benzoic acid; 

2-Hydroxy-4-{2-[5 , -(8-phenyl-octylcarbamoyl)-3,3 ,, -bis-trifluoromethyl- 
[ 1 , 1' :3 1 M ]terphenyl-2'-yloxy]-ethoxy } -benzoic acid; 

{3-Bromo-5-[methyl-(8-phenyl-octyl)-carbamoyl]-3 , -trifluoromethyl-biphenyl-2- 
yloxy} -acetic acid; 

{3,3"-Dichloro-4,4"difluoro-5 , -[methyl-(8-phenyl-octyl)-carbamoyl]- 
[ 1 , T ;3 ' , 1 "terpheny 1-2' yloxy } -acetic acid; 

[S-Methyl-CS-phenyl-octyD-carbamoyll-S^'-bis-trifluoromethyl-ll , 1 ' ;3' , l"terphenyl- 
2 5 yloxy } -acetic acid; 



[5 t -(3-Benzyloxy-benzylcarbamoyl)-3,3 ^ -bis-trifluoromethyl-[l,l , :3^1 M ]terphenyl-2 , - 
yloxy]-acetic acid; 
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(2-(/?)-3-Phenyl-2-[5-(8-phenyl-octylcarbamoyl)^ 
propionic acid; 

5 2-(i?)-3-Phenyl-2-[4-chIoro-5-(8-phenyl-octylcarbamoyl)-biphenyl-2-yloxy]- 
propionic acid; 

2-(/?)-3-Phenyl-2-[4-fluoro-5-(8-phenyl-octylcarbamoyl)-biphenyl-2-yloxy]- 
propionic acid; 

10 

2-(/?)-3-Phenyl-2-[4 , -methoxy-5-(8-phenyl-octylcarbamoyl)-biphenyl-2-yloxy]- 
propionic acid; 

2-(/?)-3-Phenyl-2-[5-(8-phenyl-octylcarbamoyl)-4'-trifluoromethoxy-biphenyl-2- 
15 yloxyj-propionic acid; 

or a pharmaceutically acceptable salt thereof. 

The compounds of this invention were be prepared according to the following 
20 schemes from commercially available starting materials or starting materials which 
can be prepared using to literature procedures. These schemes show the preparation 
of representative compounds of this invention. 



Ill' « 
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+ 



VIb z = 1 _ 3 v 

In Scheme 1, the 2-bromophenol (Ha; X = H; Y = Br; C = -C0 2 Et, -NO z , 
-CN), available by the procedure of Oberhauser (J. Org. Chem, 1997, 62, 4504) is 
treated with two or more equivalents of iodine in an aqueous potassium 
5 carbonate/THF solution at temperatures between 0°C and room temperature to give 
the 2-bromo-6-iodophenol (lib; R = H; X = I; Y = Br; C = -C0 2 Et, -N0 2> -CN). The 
2-bromo-6-iodophenol (Hb; R = H; X = I; Y = Br; C = -C0 2 Et, -N0 2 , -CN), the 2- 
chloro-6-bromophenol (lie; X = Br; Y = CI; C = -C0 2 Et, -N0 2 , -CN), the 2-chloro-6- 
iodophenol (lid; X = I; Y = CI; C = -C0 2 Et, -N0 2 , -CN, -Br), the 2-fluoro-6- 

10 bromophenol (lie; X = Br;Y = F;C = -C0 2 Et, -N0 2> -CN), or the 2-fluoro-6- 
iodophenol (lid; X = 1; Y = F; C = -C0 2 Et, -N0 2 , -CN, -Br) is then subjected to 
Mitsunobu conditions (for a review see Oyo Mitsunobu Synthesis 1981, 1-27) using 
ethylene glycol, propane- 1,3-diol, or butane- 1,4-diol as the nucleophile to give Ilia 
(R = H; X = I; Y = Br; C = -C0 2 Et, -N0 2 , -CN) , Illb (R = H; X = Br; Y = CI; F; C = 

15 -C0 2 Et, -N0 2 , -CN), or IIIc (R = H; X = I; Y = CI; F; C = -C0 2 Et, -N0 2 , -CN, -Br). 
The other co-reagents necessary to effect the Mitsunobu reaction include one or more 
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molar equivalents of a lower alkyl azodicarboxylate diester such as diethyl 
azodicarboxylate or diisopropyl azodicarboxylate and one or more molar equivalents 
of triarylphosphine such as triphenylphosphine in a suitable solvent such as diethyl 
ether, THF, benzene, or toluene at temperatures ranging from -20°C to 120°C at 
5 temperatures ranging from -20°C to 120°C This compound is then subjected to 
Suzuki or Stille coupling conditions using of 1.0 to 1.8 equivalents of a coupling 
partner to give IVa (Y = Br; R = H; B H, halogen; C = -C0 2 Et, -N0 2 , -CN) and Via 
(R = H;B H, halogen; C = -CO 2 Et, -N0 2 , -CN); or IVa (Y = CI, F; R = H; B H, 
halogen; C = -C0 2 Et, -N0 2 , -CN). Typical conditions used to carry out the Suzuki 

10 reaction include the use of a boronic acid or ester as the coupling partner, a palladium 
catalyst (2 to 20 mole %) such as Pd(PPh 3 ) 4 or [l,l'bis(diphenylphosphino)- 
ferrocene]dichloro-palladium(II), and a base such as potassium carbonate, barium 
hydroxide, potassium phosphate, or triethylamine in a suitable solvent such as 
aqueous dimethoxyethane, THF, acetone, or DMF at temperatures ranging from 25 °C 

15 to 125 °C. Typical conditions used to carry out the Stille reaction include the use of 
an organostannane as the coupling partner, a palladium catalyst (2 to 20 mole %) such 
as Pd(PPh 3 ) 4 or [l,rbis(diphenylphosphino)ferrocene]-dichloro-palladium(II), and a 
salt such as potassium fluoride or lithium chloride in a suitable anhydrous solvent 
such as dimethoxyethane, THF, acetone, or DMF at temperatures ranging from 25 °C 

20 to 125 °C. 

To obtain the unsymmetrical compound Va (R = H, B H, halogen; D H, 
halogen; C = -C0 2 Et, -N0 2 , -CN), compound IVa (Y = Br; R = H; B H, halogen; C 
= -C0 2 Et, -N0 2 , -CN) is subjected again to the above Suzuki or Stille conditions 
25 using 1.0 to 1.8 equivalents of a different boronic acid, ester, or organostannane as the 
coupling partner. 

Alternatively, the 2,6-dibromophenol (He; X = Y = Br; C = -C0 2 Et, -N0 2 , 
-CN) or the 2,6-diiodophenol (lid; X = Y = I; C = -C0 2 Et, -N0 2 , -CN, -Br) can be 
30 used as the starting material. Subjection of lie or lid to Mitsunobu conditions (for a 
review see Oyo Mitsunobu Synthesis 1981, 1-27) using ethylene glycol, 1,3- 
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propanediol, or 1 ,4-butanediol as the nucleophile gives 3,5-dihalo derivatives Illb (R 
= H; X = Y = Br; C = -C0 2 Et, -N0 2 , -CN) or IIIc (R = H; X = Y = I; C = -C0 2 Et, 
-N0 2 , -CN, -Br). The other co-reagents necessary to effect the Mitsunobu reaction 
include one or more molar equivalents of a lower alkyl azodicarboxylate diester such 
5 as diethyl azodicarboxylate or diisopropyl azodicarboxylate and one or more molar 
equivalents of triarylphosphine such as triphenylphosphine in a suitable solvent such 
as diethyl ether, THF, benzene, or toluene at temperatures ranging from -20°C to 
120°C at temperatures ranging from -20°C to 120°C. This compound is then 
subjected to Suzuki or Stille coupling conditions using 2.0 equivalents of coupling 

10 partner to give VIb (R = H; B H, halogen; C = -C0 2 Et, -N0 2 , -CN, Br). Typical 
conditions used to carry out the Suzuki reaction include the use of a boronic acid or 
ester as the coupling partner, a palladium catalyst (2 to 20 mole %) such as Pd(PPh 3 ) 4 
or [l,rbis(diphenylphosphino)ferrocene]dichloropalladium(II), and a base such as 
potassium carbonate, barium hydroxide, potassium phosphate, or triethylamine in a 

15 suitable solvent such as dimethoxyethane, THF, acetone, or DMF in the presence of a 
small amount of water at temperatures ranging from 25 °C to 125 °C. Typical 
conditions used to carry out the Stille reaction include the use of an organostannane 
as the coupling partner, a palladium catalyst (2 to 20 mole %) such as Pd(PPh 3 ) 4 or 
[l,rbis(diphenylphosphino)ferrocene]-dichloropalladium(II), and a salt such as 

20 potassium fluoride or lithium chloride in a suitable anhydrous solvent such as 
dimethoxyethane, THF, acetone, or DMF at temperatures ranging from 25 °C to 125 
°C. Further Suzuki or Stille reaction of VIb (R = H; B H, halogen; C = Br) would 
give the derivative VIb (R = H; B H, halogen; C = alkyl of 1-18 carbon atoms, aryl, 
heteroaryl, aralkyl of 6-20 carbon atoms, heteroaralkyl of 6-20 carbon atoms). 

25 

Protection of the primary alcohol in Ilia, nib, IIIc, IVa, VIb, or Va can be 
achieved by reaction with an electrophile such as tBuMe 2 SiCl, methoxymethyl 
chloride (MOM-C1), or methoxyethoxymethyl chloride (MEM-C1) to give Ilia, Illb, 
or IIIc (R = -SiMe 2 tBu, -MOM, -MEM), IVa (R = -SiMe 2 tBu, -MOM, -MEM), VIb 
30 (R = -SiMe 2 tBu, -MOM, -MEM), or Va (R = -SiMe 2 tBu, -MOM, -MEM). The other 
co-reagents necessary to effect the protection include an amine base such as pyridine, 
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triethylamine, diisopropylethylamine, or 4-dimethylaminopyridine in an appropriate 
anhydrous solvent such as dichloromethane, DMF, or toluene at temperatures ranging 
from -78 °C to 125 °C. Alternatively, protection of the primary alcohol in Ilia, IHb, 
IIIc, IVa, VIb, or Va can be achieved by reaction with a reagent such as 3,4-dihydro- 
2H-pyran in the presence of a mild acid such as, but not limited to, pyridinium p- 
toluenesulfonate (PPTS), in a solvent such as dichloromethane to afford the 
tetrahydropyranyl ethers Ilia, Illb, or IIIc (R = -THP), IVa (R = -THP), VIb (R = 
-THP),orVa (R = -THP). 

Conversion of Ilia, Illb, Hie, IVa, VIb, or Va (R = H, -SiMe 2 tBu, -MOM, 
-MEM, -THP; C = -CN, -C0 2 Et) to the corresponding aldehydes HIa, nib, IHc, IVa, 
VIb, or Va (R = -SiMe 2 tBu, -MOM, -MEM, -THP; C = -CHO) can be accomplished 
by reaction with diisobutylaluminum hydride in THF or toluene at -78°C to -100 °C. 
These aldehydes can be converted to the corresponding Ilia, Illb, IIIc, IVa, VIb, or 
Va (R = H, -SiMe 2 tBu, -MOM, -MEM, -THP; C = alkyl of 1-18 carbon atoms, 
aralkyl of 6-20 carbon atoms, heteroaralkyl of 6-20 carbon atoms) through the 
hydrogenolysis (H 2 , Pd on C, alcohol solvent, 1 atm, room temperature) of the 
corresponding Ilia, Illb, Hie, IVa, VIb, or Va (R = -SiMe 2 tBu, -MOM, -MEM, -THP; 
C = CR 3 =CR 3 R 8 ) formed by Wittig or Horner-Emmons reaction with 1.0 to 5.0 
equivalents of a suitable phosphonium salt or phosphonate ester. The other co- 
reagents necessary to effect the transformation include 1.0 to 5.0 equivalents of a 
strong base such as potassium t-butoxide, sodium ethoxide, sodium hydride or n-BuLi 
in a solvent such as THF, DME, or Et 2 0 at temperatures ranging from -78 °C to 
25 °C. 

The aldehydes Ilia, Illb, IHc, IVa, VIb, or Va (R = -SiMe 2 tBu, -MOM, - 
MEM, -THP; C = -CHO) can further be elaborated by Bayer- Villager oxidation to the 
formate esters Ilia, HIb, IIIc, IVa, VIb, or Va (R = H, -SiMe 2 tBu, -MOM, -MEM, - 
THP; C = -OCHO) followed by saponification to the phenols Ilia, HIb, IIIc, IVa, VIb, 
or Va (R = -SiMe 2 tBu, -MOM, -MEM, -THP; C = -OR 6 ; R 6 = H). The Bayer- Villager 
oxidation is generally performed with 1.0 to 5.0 equivalents of m-chloroperbenzoic 
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acid or other peracid in a solvent such as dichlorome thane, chloroform, or benzene at 
temperatures ranging from 0 °C to 125 °C. Saponification of the formate esters is 
usually performed in an alcoholic solution of a metal hydroxide, typically sodium 
hydroxide, at temperatures ranging from 0 °C to 125 °C. The phenols Ilia, Illb, IIIc, 
5 IVa, VIb, or Va (R = H, -SiMe 2 tBu, -MOM, -MEM, -THP; C = -OR 6 ; R 6 = H) can be 
further elaborated by alkylation with a suitable electrophilic iodide, bromide, tosylate, 
mesylate, or triflate to give ethers Ilia, mb, IIIc, IVa, VIb, or Va (R = -SiMe 2 tBu, 
-MOM, -MEM, -THP; C = -OR 6 , R 6 H). The other co-reagents necessary to effect 
the transformation include 1.0 to 5.0 equivalents of a base such as cesium carbonate, 
10 potassium carbonate, sodium ethoxide, or sodium hydride in a solvent such as THF, 
DME, DMF, DMSO, or Et 2 0 at temperatures ranging from 0 °C to 125 °C. 

The phenols Ilia, nib, IIIc, IVa, VIb, or Va (R = -SiMe 2 tBu, -MOM, -MEM, 
-THP; C = -OR 6 ; R 6 = H) can be further elaborated to the corresponding carboxylic 

15 acid esters Ilia, Hlb, IIIc, IVa, VIb, or Va (R = -SiMe 2 tBu, -MOM, -MEM, -THP; C 
= -0 2 CR 6 ) by reaction with a suitable carboxylic acid halide, carboxylic acid 
anhydride, or reaction with a carboxylic acid in the presence of an activating agent 
such as dicyclohexylcarbodiimide or isobutyl chloroformate. The other co-reagents 
necessary to effect the transformation include 1.0 to 5.0 equivalents of a 

20 nonnucleophilic base such as pyridine, triethylamine, dimethylaminopyridine, or 
diisopropylethylamine in a solvent such as dichloromethane, toluene, or THF at 
temperatures ranging from 0 °C to 125 °C. 

The phenols Hla, nib, IIIc, IVa, VIb, or Va (R = -SiMe 2 tBu, -MOM, -MEM, 
25 -THP; C = -OR 6 ; R 6 = H) can be further elaborated to the corresponding carbamates 
Ilia, Illb, IIIc, IVa, VIb, or Va (R = -SiMe 2 tBu, -MOM, -MEM, -THP; C = 
-0 2 CNR 6 R 7 ) by reaction with a suitable carbamoyl halide or isocyanate. The other co- 
reagents necessary to effect the transformation include 1.0 to 5.0 equivalents of a 
nonnucleophilic base such as pyridine, triethylamine, dimethylaminopyridine, or 
30 diisopropylethylamine in a solvent such as dichloromethane, toluene, or THF at 
temperatures ranging from 0 °C to 125 °C. 



WO 99/61410 



PCT/US99/10158 



-32- 

Conversion of carboxylic acid esters Ilia, HIb, IIIc, IVa, Va, or Via (R = H, 
-SiMe 2 tBu, -MOM, -MEM, -THP; C = -C0 2 Et) to primary, secondary, or tertiary 
amides Ilia, IHb, IIIc, IVa, Va, or Via (R = H, -SiMe 2 tBu, -MOM, -MEM, -THP; C = 
5 -CONR 6 R 7 ) can be accomplished by reaction with 2.0 to 5.0 equivalents of lithium 
amides (derived from reaction of the corresponding amines with BuLi in hexanes in 
THF or DME at temperatures ranging from -20 °C to 25 °C) in THF or DME at 
temperatures ranging from -20 °C to 25 °C. Alternatively, the same conversion could 
be accomplished by treatment of these esters with 2.0 to 5.0 equivalents of aluminum 
10 amides (derived from reaction of AlMe 3 with the corresponding amines or their 
hydrochloride salts in benzene or toluene at temperatures ranging from 25 °C to 110 
°C) in benzene or toluene at temperatures ranging from 25 °C to 1 10 °C. 

Conversion of carboxylic acid esters Ilia, Illb, IIIc, IVa, Va, or Via (R = 
15 -SiMe 2 tBu, -MOM, -MEM, -THP; C = -C0 2 Et) to the corresponding benzyl alcohols 
ma, nib, IIIc, IVa, Va, or Via (R = -SiMe 2 tBu, -MOM, -MEM, -THP; C = -CH 2 OH) 
can be accomplished by treatment with a suitable reducing agent such as 
diisobutylaluminum hydride or lithium aluminum hydride in THF or DME at 
temperatures ranging from -20 °C to 60 °C. The benzyl alcohols can be converted to 
20 the corresponding ethers Ilia, Illb, IIIc, IVa, Va, or Via (R = -SiMe 2 tBu, -MOM, - 
MEM, -THP; C = -CH 2 OR 6 ) by treatment with a suitable base such as sodium hydride 
followed by reaction with an electrophilic iodide, bromide, mesylate, tosylate, or 
triflate in a solvent such as THF, DME, or DMF at temperatures ranging from -20 °C 
to 60 °C. 

25 

Conversion of primary, secondary, or tertiary amides Ilia, Illb, IIIc, IVa, Va, 
or Via (R = -SiMe 2 tBu, -MOM, -MEM, -THP; C = -CONR 6 R 7 ) to amines Ilia, Illb, 
IIIc, IVa, Va, or Via (R = -SiMe 2 tBu, -MOM, -MEM, -THP; C = -CH 2 NR 6 R 7 ) can 
be accomplished by reaction with 2.0 to 5.0 equivalents appropriate reducing agent 
30 such as diborane or lithium aluminum hydride in THF or DME at temperatures 
ranging from -20 °C to 125 °C 
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Conversion of Ilia, Illb, HIc, IVa, VIb, or Va (R = -SiMe 2 tBu, -MOM, -MEM, 
-THP; C = -N0 2 ) to the corresponding primary anilines Ilia, nib, IIIc, IVa, VIb, or 
Va (R = H, -SiMe 2 tBu, -MOM, -MEM, -THP; C = -NH 2 ) can be accomplished by 
5 reaction with an appropriate reducing agent such as iron, sodium dithionite, or H 2 
using a palladium on carbon catalyst in THF or toluene at -78°C to 100 °C. These 
primary anilines can be alkylated in a stepwise fashion to give secondary and tertiary 
anilines Hla, nib, IIIc, IVa, VIb, or Va (R = -SiMe 2 tBu, -MOM, -MEM, -THP; G =' - 
NR 6 R 7 ; where R 6 , R 7 (together) H). This can be accomplished by sequential 

10 reaction of the anilines with appropriate aldehydes in the presence of a reducing agent 
such as sodium cyanoborohydride in a solvent such as EtOH. The primary and 
secondary anilines IHa, Illb, IIIc, IVa, VIb, or Va (R = -SiMe 2 tBu, -MOM, -MEM, - 
THP; C = -NR 6 R 7 ; R 6 = H) can be converted to the corresponding carbamates Ilia, 
IHb, Hie, IVa, VIb, or Va (R = -SiMe 2 tBu, -MOM, -MEM, -THP; C = -NR 3 C0 2 R 6 ) 

15 by reaction with a suitable haloformate. The other co-reagents necessary to effect the 
transformation include 1.0 to 5.0 equivalents of a nonnucleophilic base such as 
pyridine, triethylamine, dimethylamino-pyridine, or diisopropylethylamine in a 
solvent such as dichloromethane, toluene, or THF at temperatures ranging from 0 °C 
to 125 °C The primary and secondary anilines Ilia, Illb, Hie, IVa, VIb, or Va (R = - 

20 SiMe 2 tBu, -MOM, -MEM, -THP; C = -NR 6 R 7 ; R 6 = H) can be converted to the 
corresponding ureas Ilia, Illb, Hie, IVa, VIb, or Va (R = -SiMe 2 tBu, -MOM, -MEM, - 
THP; C = -NR 3 CONR 6 R 7 ) by reaction with a suitable carbamoyl halide or isocyanate. 
The other co-reagents necessary to effect the transformation include 1.0 to 5.0 
equivalents of a nonnucleophilic base such as pyridine, triethylamine, 

25 dimethylaminopyridine, or diisopropylethylamine in a solvent such as 
dichloromethane, toluene, or THF at temperatures ranging from 0 °C to 125 °C. The 
primary and secondary anilines Ilia, Illb, IIIc, IVa, VIb, or Va (R = -SiMe 2 tBu, 
-MOM, -MEM, -THP; C = -NR 6 R 7 ; R 6 = H) can be converted to the corresponding 
anilides Ilia, HIb, IIIc, IVa, VIb, or Va (R = -SiMe 2 tBu, -MOM, -MEM, -THP; C = 

30 -NR 3 COR 6 ) by reaction with a suitable carboxylic acid halide, carboxylic acid 
anhydride, or reaction with a carboxylic acid in the presence of an activating agent 
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such as dicyclohexylcarbodiimide. The other co-reagents necessary to effect the 
transformation include 1.0 to 5.0 equivalents of a nonnucleophilic base such as 
pyridine, triethylamine, dimethylaminopyridine, or diisopropylethylamine in a solvent 
such as dichloromethane, toluene, or THF at temperatures ranging from 0 °C to 
125 °C. 

The primary and secondary anilines Ilia, Illb, IIIc, IVa, VIb, or Va (R = 
-SiMe 2 tBu, -MOM, -MEM, -THP; C = -NR 6 R 7 ; R 6 = H) can be converted to the 
corresponding N-aryl-l,2-diaminocyclobutene-3,4-diones IHa, Illb, IIIc, IVa, VIb, or 



suitably substituted l-ethoxy-2-aminocyclobutene-3,4-dione in an appropriate solvent 
such as acetonitrile or ethanol at temperatures ranging from room temperature to 80 
°C. Alternatively, the order of reaction can be reversed, where the primary or 
secondary anilines Ilia, nib, IIIc, IVa, VIb, or Va (R = -SiMe 2 tBu, -MOM, -MEM, - 
THP; C = -NR 6 R 7 ; R 6 = H) could be reacted with diethoxysquaric acid in a solvent 
such as ethanol at temperatures ranging from room temperature to 80 °C to afford the 
l-amino-2-ethoxycyclobutene-3,4-dione which, in turn, could be treated with an 
appropriate amine in an appropriate solvent such as acetonitrile or ethanol at 
temperatures ranging from room temperature to 80 °C to give the same N-ary 1-1,2- 
diaminocyclobutene-3,4-diones Ilia, nib, HIc, IVa, VIb, or Va (R = -SiMe 2 tBu, 



Va (R = -SiMe 2 tBu, -MOM, -MEM, -THP; C = 




) by reaction with a 



-MEM, -THP; C = 




The alcohol protecting groups used in the above transformations IHa, Illb, 
IIIc, IVa, VIb, or Va (R = -SiMe 2 tBu, -MOM, -MEM, -THP) could be removed to 
give the free alcohol Ilia, Illb, IIIc, IVa, VIb, or Va (R = H) in a number of ways. 
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The tBuMe 2 Si group could be removed by treatment with tetrabutylammonium 
fluoride in a solvent such as THF at temperatures ranging from 0 °C to 25 °C. The 
MEM group could be removed by treatment with ZnBr 2 or TiCl 4 in dichloromethane 
at temperatures ranging from 0 °C to 25 °C. The THP and MOM groups could be 
removed by treatment with aqueous acetic acid in THF at temperatures ranging from 
room temperature to 60 °C. 

Further modifications could be performed on the free alcohols of Scheme 1 
(Ilia, Illb, IIIc, IVa, VIb, or Va (R = H)) depicted as the free alcohols VII (R = H) as 
shown in Scheme 2. Treatment with an oxidizing agent such as 
tetrapropylammonium perruthenate (TPAP) with 2 or more equivalents of N- 
methylmorpholine N-oxide (NMMO) or, alternatively, Cr0 3 , in a solvent such as 
acetonitrile at room temperature gave the corresponding carboxylic acids VIII (R = 
OH). Treament with TPAP and 1 equivalent of NMMO gave the corresponding 
aldehydes IX. Conversion fo the free alcohol VII (R = H) to the corresponding 
mesylate, tosylate, or triflate VII (R = -S0 2 Me, -S0 2 PhMe, -S0 2 CF 3 ) could be 
accomplished by treatment with mesyl chloride, tosyl chloride, or triflyl chloride in 
the presence of a nonnucleophilic base such as pyridine, triethylamine, 
diisopropylethylamine, collidine, or 2,6-di-tert-butyl-4-methylpyridine in a solvent 
such as dichloromethane at temperatures ranging from -78 °C to 25 °C. Conversion of 
the free alcohol VII (R = H) to the corresponding bromide or iodide XI (X = Br, I) 
could be accomplished by treatment with carbon tetrabromide and triphenylphosphine 
(X = Br) or with iodine and triphenylphosphine in a solvent such as dichloromethane 
or THF at temperatures ranging from -20 °C to 60 °C. Conversion of either VII (R = 
-S0 2 Me, -S0 2 PhMe, -S0 2 CF 3 ) or XII to the nitriles X could be accomplished by 
reaction with an appropriate alkali metal cyanide such as sodium cyanide in a solvent 
such as DMF, DMSO, or THF at temperatures ranging from -20 °C to 60 °C. 
Transformation of the nitrile X to the amide oxime XIII could be accomplished by 
reaction with hydroxylamine hydrochloride and sodium methoxide in methanol at 
temperatures ranging from -20 °C to 80 °C The amide oximes XII could then be 
converted to the substituted oxadiazoles XIII (R = CH 3 , H) by reaction with a 
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carboxylic acid chloride, a trialkylorthoester, carboxylic acid anhydride, or a 
carboxylic acid (in the presence of an activating agent such as 
dicyclohexylcarbodiimide) in a solvent such as dichloromethane, THF, or acetone at 
temperatures ranging from -20 °C to 60 °C followed by dehydration (Dean-Stark trap, 
5 refluxing toluene). Conversion of nitriles X to tetrazoles XIV can be accomplished 
by reaction with an appropriate metal azide such as sodium azide in the presence of a 
tertiary amine hydrochloride salt such as triethylammonium chloride in a solvent such 
as DMF, DMA, or N-methylpyrrolidinone at temperatures ranging from 100 °C to 
160 °C. The N-alkylated tetrazoles XV (S = T = U = N, X = CR 3 and S = T = X = N, 

10 U = CR 3 ), N-alkylated 1,2,3-triazoles XV (S = X = CR 3 , U = T = N; and S = T = N, X 
= U = CR 3 ), N-alkylated 1,2,4-triazoles XV (S = X = N, U = T = CR 3 ; and X = T = N, 
S = U = CR 3 ) and N-alkylated imidazole XV (S = N, X = T = U = CR 3 ) could be 
made from VH (R = - S0 2 Me, -S0 2 PhMe 5 -S0 2 CF 3 ) or XI (X = Br, I) by reaction of 
the anion formed from treatment of tetrazole, 1,2,3-triazole, 1,2,4-triazole, or 

15 imidazole with a strong base such as sodium hydride in a solvent such as THF, DME, 
DMF, or DMSO at temperatures ranging from -20 °C to 80 °C. The amines XVI (R 4 
H) could be made from VE (R = - S0 2 Me, -S0 2 PhMe, -S0 2 CF 3 ) or XI (X = Br, I) 
by reaction with 2 or more equivalents of pyrrolidine, piperidine, morpholine, N- 
methylpiperazine or simple disubstituted amines in a solvent such as 

20 dichloromethane, THF, DME, or DMF at temperatures ranging from -20 °C to 80 °C. 
Alternatively, reaction of VII (R = - S0 2 Me, -S0 2 PhMe, -S0 2 CF 3 ) or XI (X = Br, I) 
with an alkali metal azide such as sodium azide in a solvent such as DMF, DMSO, or 
THF at temperatures ranging from -20 °C to 80 °C would give the azides XI (X = N 3 ). 
Subsequent treatment of the azides XI (X = N 3 ) with triphenylphosphine in wet THF 

25 would give the primary amines XVI (R 4 = R 5 = H). Secondary amines XVI (R 4 = H; 
R 5 H) could be made by reaction of the aldehydes IX with primary amines in the 
presence of a suitable reducing agent such as sodium cyanoborohydride in a solvent 
such as ethanol or isopropanol at temperatures ranging from -20 °C to 80 °C. The 
aldehydes IX can be further elaborated by reaction with hydroxylamines or 

30 hydrazines in a solvent such as methanol or ethanol at temperatures ranging from 0 °C 
to 60 °C to form oximes XVII (X = OR 3 ) and hydrazones XVII (X = NHR 3 ). The 
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alcohols VII (R = H) can be further elaborated by reaction with an appropriate 
electrophilic alkylating agent such as an alkyl or carboalkoxyalkyl bromide, iodide, 
mesylate, tosylate, or triflate in the presence of a base such as sodium hydride in a 
solvent such as THF, DMF, or DME at temperatures ranging from -20 °C to 80 °C to 
5 give ethers VII (R = R\ -CH 2 C0 2 R 3 ). The alcohols VII (R = H) can be further 
elaborated by reaction with an appropriate isocyanate in a solvent such as 
dichloromethane at temperatures ranging from 0 °C to 100 °C to give the 
corresponding carbamates VH (R = CONR 4 R 5 ). The primary or secondary amines 
XVI (R 4 = H) could be converted into the corresponding carbamates XI (X = 

10 NR 5 C0 2 R\ R 3 H) by treatment with a suitable haloformate in a solvent such as 
dichloromethane in the presence of a base such as triethylamine, pyridine, or collidine 
at temperatures ranging from -20 °C to 50 °C. The carbamates XI (X = NR 5 C0 2 R 3 , R 3 
= p-nitrophenyl) could be converted into the ureas XI (X = NR 3 CNR 4 R 5 ) by treatment 
with a suitable amine in a solvent such as dichloromethane at temperatures ranging 

15 from 0 °C to 100 °C. Alternatively, the ureas XI (X = NR 3 CNR 4 R 5 ) could be 
synthesized from the amines XVI (R 4 = H) by treatment with a suitable isocyanate in 
a solvent such as dichloromethane at temperatures ranging from 0 °C to 100 °C 
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Scheme 2 
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The carboxylic acids VIII (R = OH) can be converted into the carboxylic acid 
esters VIII (R = OR 3 , R 3 H) by reaction with a suitable alcohol in the presence of a 
strong acid catalyst such as sulfuric acid, toluenesulfonic acid, or camphorsulphonic 
5 acid in a solvent such as toluene at reflux utilizing a Dean-Stark trap for removal of 
water. Alternatively, activation of the acid with a reagent such as dicyclohexyl- 
carbodiimide or isobutyl choroformate in the presence of a nonnucleophilic base such 
as triethyl amine, pyridine, or diisopropylethylamine in a solvent such as 
dichloromethane at temperatures ranging from -20 °C to 40 °C followed by reaction 
10 with a suitable alcohol would achieve the same goal. The esters VHI (R = OR 3 , R 3 
H, z = 1) can be transformed into the alkylated esters XVIII (R = OR 3 ; R 3 H; R 2 
H) by reaction with a suitable base such as LDA or sodium hexamethyldisilazide 
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followed by reaction with a suitable alkylating agent in a solvent such as THF or 
DME at temperatures ranging from -78 °C to 25 °C Saponification of the ester would 
then lead to the alkylated acids. The conditions to effect this transformation include 
aqueous base in which one or more molar equivalents of alkali metal hydroxide such 
5 as sodium hydroxide is used in water with a co-solvent such as THF, dioxane or a 
lower alcohol such as methanol or mixtures of THF and a lower alcohol at 
temperatures ranging from 0°C to 40°C. Alternatively, acid conditions may also be 
employed in which the above mentioned carboxylic acid ester XVIII (R = OR 3 ; R 3 
H) is reacted with one or more molar equivalents of a mineral acid such as HC1 or 
10 sulfuric acid in water with or without a co-solvent such as THF at temperatures 
ranging from room temperature to 80°C. 

The esters VIII (R = OR 3 , R 3 H) or XVIII (R = OR 3 ; R 3 H; R 2 H) can be 
transformed into the primary amides VDI (R = NH 2 ) or XVIII (R = NH 2 ; R 3 H; R 2 
15 H) by reacting the ester starting material with ammonia gas dissolved in a lower 
alcohol solvent such as methanol or ethanol at temperatures ranging from 0°C to 
100°C. 

Alternatively, the carboxylic acids VIII (R = OH) or XVIII (R = OH; R 2 H) 
20 can be transformed into their carboxylic acid amide analogs VIII (R = NH 2 , NHOH, 
NHR 3 ) or XVIII (R = NH 2 , NHOH, NHR 3 ; R 2 H) This transformation can be 
accomplished using standard methods to effect carboxylic acid to carboxylic acid 
amide transformations. These methods include converting the acid to an activated 
acid and reacting with one or more molar equivalents of the desired amine. Amines in 
25 this category include ammonia in the form of ammonium hydroxide, hydroxyl amine 
and 2-aminopropionitrile. Methods to activate the carboxylic acid include reacting 
said acid with one or more molar equivalents of oxalyl chloride or thionyl chloride to 
afford the carboxylic acid chloride in a suitable solvent such as dichloromethane, 
chloroform or diethyl ether. This reaction is often catalyzed by adding small amounts 
30 (0.01 to 0.1 molar equivalents) of dimethylformamide. Other methods to activate the 
carboxylic acid include reacting said acid with one or more molar equivalents 
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dicyclohexylcarbodiimide with or without one or more molar equivalents of 
hydroxybenzotriazole in a suitable solvent such as dichloromethane or 
dimethylformamide at temperatures ranging from 0°C to 60°C. 

Alternatively, the carboxylic acid amide analogs VIII (R = NH 2 ) or XVIII (R 
= NH 2 ) can be converted to their nitrile analogs XI (X = CN) by using reagents that 
dehydrate the primary carboxamide function to the nitrile function. One set of 
conditions to effect this transformation include reacting the said primary carboxylic 
acid amide with one or more molar equivalents of trifluoroacetic anhydride and two 
or more molar equivalents of pyridine in a suitable solvent such as dioxane at 
temperatures ranging from 60°C to 120°C. 

The amines of this invention used as reagents in the conversion to the products 
of this invention can be either commercially obtained or synthesized by a variety of 
methods. A carboxylic acid amide can be converted to an amine by reduction with 
diborane or lithium aluminum hydride in a solvent such as THF, DME, or ether at 
temperatures ranging from -20°C to room temperature. A halide can be converted to 
an amine by reaction with the sodium salt of phthalimide in a solvent such as THF or 
DMF at temperatures ranging from -20°C to room temperature followed by reaction 
with hydrazine hydrate in a solvent such as methanol at reflux. Alternatively, 
conversion to the azide by reaction with an alkali metal azide such as sodium azide in 
a solvent such as DMF or THF at temperatures ranging from -20°C to room 
temperature followed by reaction with triphenylphosphine in aqueous THF at room 
temperature gives the amine. 

The compounds of this invention are useful in treating metabolic disorders 
related to insulin resistance or hyperglycemia, typically associated with obesity or 
glucose intolerance. The compounds of this invention are therefore, particularly 
useful in the treatment or inhibition of type II diabetes. The compounds of this 
invention are also useful in modulating glucose levels in disorders such as type I 
diabetes. 
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The ability of compounds of this invention to treat or inhibit disorders related 
to insulin resistance or hyperglycemia was established with representative compounds 
of this invention in the following standard pharmacological test procedure which 
measures the inhibition of PTPase. 

5 

Inhibition of Tri-Phosphorvlated Insulin Receptor Dodecaphosphopeptide 
Dephosphorvlation by hPTPlB 

This standard pharmacological test procedure assesses the inhibition of 
recombinant, human protein tyrosine phosphatase (PTP) IB activity. The substrate ftir 
10 the PTPase assay is a dodecaphosphopeptide corresponding to amino acids 1 142-1 153 
of the insulin receptor (IR) kinase domain that was synthesized to contain 
phosphotyrosine at residues 1146, 1150 and 1151. The procedure used and results 
obtained are briefly described below. 

15 Human, recombinant PTP IB (hPTPlB) was prepared as described by 

Goldstein (see Goldstein et al. MoL Cell Biochem. 109, 107, 1992). The enzyme 
preparation used was stored in microtubes containing 4000- 1 0000|ig/ml protein in 
lOmM Tris-HCl, 0.2mM EDTA, 25mM NaCl, 50% glycerol and 3mM DTT. 

20 Measurement of PTPase activity. The malachite green-ammonium molybdate 
method is used for the nanomolar detection of liberated phosphate by recombinant 
PTP1B as described (Lanzetta et al. Anal. Biochem. 100, 95, 1979). The assay was 
adapted for use with a 96-well microtiter platereader. The test procedure uses a 
dodecaphosphopeptide (TRDIpYETDpYpYRK) custom synthesized by AnaSpec, 

25 Inc. (San Jose, CA) corresponding to amino acids 1 142-1 153 of the insulin receptor (3- 
subunit. Phosphotyrosine is incorporated at residues 1146, 1150, and 1151 as 
indicated. The recombinant hPTPlB is diluted to l(j.g/ml with buffer containing 
lOmM Tris-HCl pH 7.4, lOmM p-mercaptoethanol, and 30% Glycerol yielding an 
approximate activity of 10000-20000 nmoles inorganic phosphate released/min/mg 

30 protein. The diluted enzyme (166.5^1) is added to 621 |il of reaction buffer containing 
81.83mM HEPES pH 7.4, l.lmM p-mercaptoethanol and then preincubated for 5 min 
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at 37° C with 2.5|il of either test compound or DMSO as control. The 
dephosphorylation reaction is initiated by adding an aliquot (39.5^1) of the 
recombinant hPTPlBrinhibitor preincubation mixture to the appropriate wells of a 
96-well microtiter plate containing 10.5(xl of IR triphosphopeptide substrate pre- 
5 equilibrated to 37°C. A final concentration of 50mM HEPES, 8.46mM p-mercapto- 
ethanol and 50 (iM IR triphosphopeptide is achieved in the well. After 5 min at 37°C, 
the reaction is terminated by the addition of 200}il of malachite green-ammonium 
molybdate-Tween 20 stopping reagent (MG/AM/Tw). The stopping reagent consists 
of 3 parts 0.45% malachite green hydrochloride, 1 part 4.2% ammonium molybdate 

10 tetrahydrate in 4 N HC1 and 0.5% Tween 20. Sample blanks are prepared by the 
addition of 200)il MG/AM/Tw to wells containing 10.5jil of IR triphosphopeptide 
substrate followed by the addition of 39.5^.1 of the recombinant enzyme preincubated 
with either DMSO or drug. The colored product is allowed to develop at room 
temperature for 25 min. Sample absorbance is determined at 650 nm using a 96-well 

15 microtiter platereader (Bio-Tek). Samples and blanks are prepared in quadruplicates. 

Calculations: PTPase activity, expressed as nmoles of inorganic phosphate 
released/min/mg protein, is quantified by extrapolation from a standard curve using * 
known quantities of potassium phosphate. Inhibition of recombinant hPTPlB by test 
20 compounds is calculated as a percentage of control (i.e. activity achieved in the 
presence of DMSO alone). A four parameter, non-linear logistic regression of PTPase 
activities using SAS release 6.08, PROC NLIN, is used for determining IC 50 values 
of test compounds. The following results were obtained. Other examples not listed in 

the table below had PTPase inhibitory activity at concentrations less than 50 ^M. 

25 



Example 


IC50, uM 


1 


0.063 


2 


0.183 


3 


0.111 


4 


0.024 


5 


0.050 
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Example 


IC50, uM 


6 


0.121 


7 


0.104 


8 


0.195 


9 


0.165 


10 


0.102 


11 


0.115 


12 


0.015 


13 


0.320 


14 


0.366 


15 


0.186 


16 


0.343 


17 


0.284 


18 


0.710 


19 


0.728 


20 


0.379 


21 


0.880 


22 


0.250 


23 


0.365 


24 


0.044 


25 


0.123 


26 


0.207 


30 


0.220 


31 


0.203 


32 


0.017 


36 


0.024 


37 


0.118 


46 


0.121 


47 


0.300 
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Example 


IC50, uM 


48 


0.145 


49 


0.400 


50 


0.254 


80 


0.600 


81 


0.330 


82 


0.179 


83 


0.536 


84 


1.03 


87 


0.332 


88 


0.137 


89 


0.173 


90 


0.100 


91 


0.313 


92 


0.471 


95 i 


0.641 


96 


0.137 


97 


0.186 


98 


0.132 


99 


0.267 


100 


0.389 


108 


0.450 


109 


0.187 


110 


0.300 


111 


0.700 


114 


0.055 


115 


0.287 


118 


0.423 


119 


0.627 
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Example 


1C50, uM 


1 on 


0.053 


1 1 1 
121 


0.015 


122 


0.092 


124 


0.595 


128 


0.264 


129 


0.162 


130 


0.056 


131 


0.124 


132 


0.084 


133 


0.102 


134 


0.057 


135 


0.130 


136 


0.455 


1/4 1 

141 


0.071 


14 j 


1.15 


14o 


f\ 1 CO 

0.258 


14o 


0.249 


1 AO 


n /irvc 
U.405 






ID J 


U.098 


1 54 




155 


0.139 


156 


0.278 


158 


0.246 


159 


0.044 


160 


0.054 


161 


0.033 


162 


0.136 
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Example 


IC50, uM 


164 


0.191 


165 


0.077 


167 


0.231 


168 


0.077 


169 


0.905 


170 


0.178 


171 


0.018 


172 


0.154 


173 


0.028 


174 


0.633 


175 


0.050 


176 


0.121 


177 


0.104 


179 


0.025 


189 


0.336 


192 


0.107 


194 


0.640 


195 


0.073 


196 


0.150 


197 


0.099 


198 


0.217 


199 


0.102 


200 


0.125 


203 


0.050 


204 


0.073 


206 


0.286 


208 


0.083 


210 


0.530 
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Example 


IC50, uM 


211 


0.060 


212 


0.272 


213 


0.198 


Phenylarsine oxide 
(reference standard) 


39.7 


Sodium orthovanadate 
| (reference standard) 


244.8 


Ammonium molybdate 
tetrahydrate 

(reference standard) 


8.7 



Based on the results obtained in the standard pharmacological test procedure, 
representative compounds of this invention have been shown to inhibit PTPase 
5 activity and are therefore useful in treating metabolic disorders related to insulin 
resistance or hyperglycemia, typically associated with obesity or glucose intolerance. 
More particularly, the compounds of this invention useful in the treatment or 
inhibition of type II diabetes, and in modulating glucose levels in disorders such as 
type I diabetes. As used herein, the term modulating means maintaining glucose 
10 levels within clinically normal ranges. 

Effective administration of these compounds may be given at a daily dosage 
of from about 1 mg/kg to about 250 mg/kg, and may given in a single dose or in two 
or more divided doses. Such doses may be administered in any manner useful in 

15 directing the active compounds herein to the recipient's bloodstream, including orally, 
via implants, parenterally (including intravenous, intraperitoneal and subcutaneous 
injections), rectally, vaginally, and transdermally. For the purposes of this disclosure, 
transdermal administrations are understood to include all administrations across the 
surface of the body and the inner linings of bodily passages including epithelial and 

20 mucosal tissues. Such administrations may be carried out using the present 
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compounds, or pharmaceutically acceptable salts thereof, in lotions, creams, foams, 
patches, suspensions, solutions, and suppositories (rectal and vaginal). 

Oral formulations containing the active compounds of this invention may 
comprise any conventionally used oral forms, including tablets, capsules, buccal 
forms, troches, lozenges and oral liquids, suspensions or solutions. Capsules may 
contain mixtures of the active compound(s) with inert fillers and/or diluents such as 
the pharmaceutically acceptable starches (e.g. com, potato or tapioca starch), sugars, 
artificial sweetening agents, powdered celluloses, such as crystalline and 
microcrystalline celluloses, flours, gelatins, gums, etc. Useful tablet formulations 
may be made by conventional compression, wet granulation or dry granulation 
methods and utilize pharmaceutically acceptable diluents, binding agents, lubricants, 
disintegrants, suspending or stabilizing agents, including, but not limited to, 
magnesium stearate, stearic acid, talc, sodium lauryl sulfate, microcrystalline 
cellulose, carboxymethylcellulose calcium, polyvinylpyrrolidone, gelatin, alginic 
acid, acacia gum, xanthan gum, sodium citrate, complex silicates, calcium carbonate, 
glycine, dextrin, sucrose, sorbitol, dicalcium phosphate, calcium sulfate, lactose, 
kaolin, mannitol, sodium chloride, talc, dry starches and powdered sugar. Oral 
formulations herein may utilize standard delay or time release formulations to alter 
the absorption of the active compound(s). Suppository formulations may be made 
from traditional materials, including cocoa butter, with or without the addition of 
waxes to alter the suppository's melting point, and glycerin. Water soluble 
suppository bases, such as polyethylene glycols of various molecular weights, may 
also be used. 

It is understood that the dosage, regimen and mode of administration of these 
compounds will vary according to the malady and the individual being treated and 
will be subject to the judgment of the medical practitioner involved. It is preferred 
that the administration of one or more of the compounds herein begin at a low dose 
and be increased until the desired effects are achieved. 
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The following procedures describe the preparation of representative examples 
of this invention. 

3-Bromo-4-hvdroxvbenzoic acid ethyl ester 
5 This procedure is modified from the work of Oberhauser (/. Org. Chem y 1997, 

62,4504). To a solution of 4-hydroxybenzoic acid ethyl ester (57.8 g, 348 mmol) in 
480 mL of dry acetonitrile was added HBF 4 ' Et 2 0 (54 % in EtjO, 32.9 mL). The 
solution was cooled to -15 °C with an ice/methanol bath. N-bromosuccinimide (67.2 
g, 378 mmol) was added portionwise at a rate where the temperature would not rise 

10 above -10 °C. After addition was complete, the cooling bath was removed and the 
reaction mixture was allowed to stir overnight at room temperature. Worked up by 
pouring the reaction mixture into aqueous sodium bisulfite (38 %, 200 mL) and 
extracting four times with ethyl acetate. The organic layers were combined, washed 
with water, saturated brine, dried over anhydrous sodium sulfate, decanted, and 

15 concentrated in vacuo to give a white solid. Recrystallization from ethyl 
acetate/hexane gave 3-bromo-4-hydroxybenzoic acid ethyl ester (70.7 g, 83 %) as a 
white solid. ! H NMR (300 MHz, CDC1 3 ) 8 1.39 (t, J = 6.7 Hz, 3H, -C0 2 CH 2 CH 3 ), 
4.34 (t, J = 6.7 Hz, 2H, -C0 2 Ctf 2 CH 3 ), 7.02 (d, 1H, arom), 7.91 (dd, 1H, arom), 8.19 
(d, 1H, arom). 

20 

3-Bromo-4-hydroxv-5-iodobenzoic acid ethvl ester 

To a mixture of 3-bromo-4-hydroxybenzoic acid ethyl ester (69.2 g, 282 
mmol) in 2N aqueous potassium carbonate (423 mL) was added sufficient THF to 
completely dissolve the phenol and make the solution clear (~ 300 to 500 mL). The 

25 solution was cooled to 0 °C and I 2 (158 g, 621 mmol) was added portionwise at such a 
rate as not to accumulate a large amount of solid I 2 on the bottom of the flask. After 
addition was complete, the ice bath was removed, and the solution was allowed to 
warm to room temperature. The reaction was complete in 2 h. Worked up by adding 
(slowly with caution) solid sodium bisulfite at a rate so excess foaming doesn't occur. 

30 Sodium bisulfite was added until nearly decolorized. The mixture was acidified with 
concentrated hydrochloric acid, extracted several times with ethyl acetate, the organic 
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layers combined, washed with brine, dried over anhydrous sodium sulfate, decanted, 
and concentrated in vacuo to give 3-bromo-4-hydroxy-5-iodobenzoic acid ethyl ester 
(94.6 g, 90%) as a pale yellow solid. NMR indicated it was suitable for use in the 
next step without further purification. ] H NMR (300 MHz, CDC1 3 ) 5 1.39 (t, J = 6.8 
Hz, 3H, -C0 2 CH 2 CH 3 ), 4.32 (t, J = 6.8 Hz, 2H, -C0 2 C/f 2 CH 3 ), 8.14 (d, 1H, arom), 
8.32 (d, 1H, arom). 

3-Bromo^-(2-hydroxvethoxv)-5-iodobenzoic acid ethvl ester 

To a mixture of 3-bromo-4-hydroxy-5-iodobenzoic acid ethyl ester (94.6 g, 
255 mmol) in 1 L of dry THF was added ethylene glycol (63.2 mL, 1.02 mol) and 
triphenylphosphine (87 g, 322 mmol). The solution was cooled to 0 °C and 
diisopropyl azodicarboxylate (60.2 mL, 306 mmol) was added dropwise with stirring. 
After addition was complete, the ice bath was removed, and the solution was allowed 
to warm to room temperature. The reaction was complete after 3 h. Worked up by 
removing ~ 1/2 of the THF via concentration in vacuo, adding water, and extracting 
with ethyl acetate several times. The organic layers were combined, washed with 
saturated brine, dried over anhydrous NajSO^ decanted, and concentrated in vacuo to 
give a viscous oil which solidified on standing. The major portion of the solid 
byproducts were removed by stirring with 50 % ethyl acetate/hexane. The solid 
byproduct was filtered off and the liquid was concentrated in vacuo to give a solid 
which was further purified. Flash chromatography eluting with 5-15 % ethyl acetate 
hexane gave pure 3-bromo-4-(2-hydroxyethoxy)-5-iodobenzoic acid ethyl ester (65 g, 
62 %). l H NMR (300 MHz, CDC1 3 ) 8 1.37 (t, J = 6.5 Hz, 3H, -C0 2 CH 2 CH 3 ), 3.95 (t, 
J = 5 Hz, 2H, -OCH 2 Ctf 2 OH), 4.19 (t, J = 5 Hz, 2H, -OCtf 2 CH 2 OH), 4.32 (t, J = 6.5 
Hz, 2H, -C0 2 C// 2 CH 3 ), 8.18 (d, 1H, arom), 8.37 (d, 1H, arom). 
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Example 1 

(^"-Dich loro-S'-dodecvlcarba acid 

Step 1 3,5-g/ t y-( r i-chlorophenvn-4-r2>hvdroxvethoxv^benzoic acid ethvl ester 

To a stirred solution of K 2 C0 3 (17.2 g, 124 mmol) in H 2 0 (62 mL) at room 
temperature was added dioxane (490 mL), 3-bromo-4-(2-hydroxyethoxy)-5- 
iodobenzoic acid ethyl ester (17.2 g, 41:4 mmol), 3-chlorophenylboronic acid (7.77 g, 
49.7 mmol), and [1 J , bis(diphenylphosphino)ferrocene]dichloropalladium(II), 
complex with CH 2 C1 2 (0.676 g, 0.828 mmol). This mixture was stirred at room 
temperature for 4 h, and it appeared to be in progress but not done by TLC and 
HPLC. Another 0.1 eq. of 3-chloro-phenyl boronic acid (0.647 g) was added, and the 
reaction stirred an additional 24 h. Over the next 4 days, 0.1 eq. of the boronic acid 
was added at one a day intervals until the reaction was almost completely done by 
HPLC (60% 27z>arylated, 25.4% mcwo-arylated, and 12.6% SM). The reaction was 
diluted with HC1 (1187 mL, 0.17 M) and the resulting solution was extracted with 
EtOAc (1 x 300 mL and 3 x 200 mL). The combined organic layers were washed with 
0.1 N HC1 (2 x 90 mL), H 2 0 (2 x 90 mL), and brine (2 x 90 mL) and then dried 
(Na^OJ. After concentration, the residue was first purified by flash chromatography 
(0 to 50% EtOAc/hexane gradient) and then HPLC [60% CH 2 C1 2 (6% methyl t-butyl 
ether):40% hexane] to afford the to-arylated product (6.16 g, 35%) as a viscous faint 
yellow oil (for mtfrto-arylated product, see step 1 of Example 2); *H NMR (400 MHz, 
DMSO-rf 6 ) 5 1.31 (t, J = 7.0 Hz, 3H), 3.12 (q, J = 5.5 Hz, 2H), 3.28 (t, J = 5.7 Hz, 
2H), 4.32 (dd, J = 7.0, 14.1 Hz, 2H), 4.45 (t, J = 5.5 Hz, 1H), 7.45-7.53 (m, 4H), 7.53- 
7.58 (m, 2H), 7.67-7.69 (m, 2H), 7.91 (s, 2H); IR (film) 3440, 3090, 2990, 2930, 
2860, 1720, 1610, 1570, 1475, 1425, 1390, 1360, 1340, 1310, 1245, 1160, 1120, 
1100, 1090, 1065, 1025, 770, 710, and 500 cm 1 ; mass spectrum [(+) APCI], m/z 
43 1/433 (M + H) + , 448/450 (M + NH 4 )\ 

Step 2 N-Dodecvl-3.5^^ri-chlorophenvlV4-r2-hvdroxvethoxv , )benzamide 

To a flamed dried round bottom flask with dodecyl amine (0.519 g, 2.80 
mmol) and THF (8 mL) cooled to 0 °C was added n-BuLi (1.12 mL, 2.5 M in hexane, 
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2.80 mmol) dropwise over a 5 min. period. The resulting solution was stirred at this 
temperature for 40 min. and then cooled to -45 °C. To this solution was added 
dropwise a solution (at 0 °C) of 3,5-&j-(5-chlorophenyl)-4-(2-hydroxyethoxy)benzoic 
acid ethyl ester (0.302 g, 0.700 mmol) in THF (8 mL) over 5 min. This final mixture 
was stirred and wanned to room temperature over 30 min. At this point, the reaction 
mixture was quenched with H 2 0 (3 mL) and diluted with EtOAc (40 mL). The 
organic layer was washed with 1 N HC1 (3x7 mL), brine (7 mL), and H 2 0:brine (1:1, 
14 mL) and then dried (Na2S0 4 ). After concentration, the residue was purified by 
flash chromatography (0 to 15% EtOAc/hexane gradient) to afford the product (0.286 
g, 72%) as an oily white solid; 'H NMR (400 MHz, DMSO-^ 6 ) 5 0.86 (t, J = 7.7 Hz, 
3H), 1.20-1.37 (m, 18H), 1.46-1.57 (m, 2H), 3.13 (dd, J = 6.9, 11.5 Hz, 2H), 3.20- 
3.33 (m, 4H), 4.46 (t, J = 6.2 Hz, 1H), 7.43-7.57 (m, 4H), 7.59-7.63 (m, 2H), 7.68- 
7.73 (m, 2H), 7.89 (s, 2H), 8.67 (t, J = 6.2 Hz, 1H); mass spectrum [(+) APCI], m/z 
570 (M + H) + . 

Step 3 (3.3"-Dichloro-5'-dodecvlcarbamQvl-n .r:3 , .r , 1terphenvl-2 , -vloxvVacetic 
acid 

To a stirred solution of //-dodecyl-3,5-^i'j-(5-chlorophenyl)-4-(2-hydroxy- 
ethoxy)-benzamide (0.277 g, 0.485 mmol) in CH 3 CN:CH 2 C1 2 (5:3, 8 mL) at room 
temperature was added N-methylmorpholine-N-oxide (NMMO) (0.114 g, 0.970 
mmol) followed by tetrapropylammonium perruthenate (TPAP) (0.017 g, 0.0485 
mmol). After 2 h, the reaction mixture still showed presence of intermediate 
aldehyde. Another 0.3 eq. of NMMO (0.017 g) and 0.02 eq. TPAP (0.003 g) was 
added, and the reaction was stirred for an additional 3 h. The mixture was quenched 
with H 2 0 (2 mL) followed by aq 10% NaHS0 3 (15 mL). After stirring for 20 min., 
the mixture was diluted with EtOAc (40 mL). The resulting organic layer was washed 
with 1 N HC1 (3x7 mL) and brine (2x7 mL) and then dried (Na,S0 4 ). After 
concentration, the residue was purified by preparatory plate chromatography (100% 
EtOAc) to afford the product (0.081 g, 29%) as a gray solid, mp 151-156 °C; 'H 
NMR (400 MHz, DMSO-rf 6 ) 8 0.83 (t, J = 6.8 Hz, 3H), 1.15-1.32 (m, 18H), 1.46-1.55 
(m, 2H), 3.25 (dd, J = 7.2, 13.2 Hz, 2H), 3.84 (s, 2H), 7.44-7.52 (m, 4H), 7.57 (t, J = 
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2.0 Hz, 1H), 7.58 (t, J = 1.8 Hz, 1H), 7.67-7.70 (m, 2H), 7.86 (s, 2H), 8.55 (t, J = 5.7 
Hz, 1H), 12.54-12.86 (bs, 1H); IR (KBr) 3360, 2930, 2850, 1725, 1620, 1565, 1465, 
1385, 1345, 1245, 1200, 1150, 1075, 1065, 880, 800, 755, and 705 cm' 1 ; mass 
spectrum [(-) ESI], m/z 582/584/586 (M - H)'; Anal. Calcd. for C 33 H 39 C1 2 N0 4 : C, 
5 67.80; H, 6.72; N, 2.40, Found: C, 67.63; H, 6.77; N, 2.34. 

Example 2 

G-Bromo-S'-chloro-S-dodecvIcarbamovl-biphenvl-l-vloxv^acetic acid 

10 Step 1 3-Bromo-5-(m-chlorophenvl)-4-f2-hvdroxvethoxv>benzoic acid ethvl ester 

3-Bromo-5-(m-chlorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester 
was prepared as a white solid (5.01 g, 30%) from 3-bromo-4-(2-hydroxyethoxy)-5- 
iodobenzoic acid ethyl ester using the procedure to step 1 of Example 1 (product 2: 
mono-arylation), mp 107.5-110.5 °C; 'H NMR (400 MHz, DMSO-d 6 ) 8 1.33 (t, J = 

15 7.0 Hz, 3H), 3.45 (q, J = 5.5 Hz, 2H), 3.61 (t, J = 5.5 Hz, 2H), 4.33 (dd, J = 7.2, 14.3 
Hz, 2H), 4.69 (t, J = 5.7 Hz, 1H), 7.50-7.56 (m, 3H), 7.64-7.66 (m, 1H), 7.88 (d, J = 
2.2 Hz, 1H), 8.15 (d, J = 2.2 Hz, 1H); IR (KBr) 3240, 3090, 2980, 2930, 1720, 1600, 
1570, 1465, 1445, 1380, 1365, 1355, 1305, 1265, 1240, 1180, 1120, 1080, 1055, 
1030, 890, 875, 810, 760, and 705 cm"'; mass spectrum [(+) APCI], m/z 399/401 (M 

20 + H) + , 4 1 6/4 1 8 (M + NH 4 ) + . 

Step 2 ^V-Dodecvl-S-bromo-S-rm-chlorophenvD^-^-hvdroxvethoxvlbenzamide 

//-Dodecyl-3-bromo-5-(m-chlorophenyl)-4-(2-hydroxyethoxy)benzamide was 
prepared as a colorless oil (0.110 g, 33%) from 3-bromo-5-(m-chlorophenyl)-4-(2- 

25 hydroxyethoxy)benzoic acid ethyl ester using a procedure similar to step 2 of 
Example 1; 'H NMR (400 MHz, DMSO-rf 6 ) 8 0.86 (t, J = 7.7 Hz, 3H), 1.17-1.36 (m, 
18H), 1.46-1.57 (m, 2H), 3.20-3.30 (m, 2H), 3.46 (dd, J = 5.4, 1 1.5 Hz, 2H), 3.58 (t, J 
= 5.4 Hz, 2H), 4.69 (t, J = 6.2 Hz, 1H), 7.48-7.60 (m, 3H), 7.65-7.71 (m, 1H), 7.87 (d, 
J = 2.3 Hz, 1H), 8.10 (d, J = 2.3 Hz, 1H), 8.58 (t, J = 6.2 Hz, 1H); mass spectrum [(-) 

30 ESI], m/z 536 (M - H)\ 596/598/600 (M + OAc - H)\ 



WO 99/61410 PCTYUS99/10158 

-54- 

Step 3 f3-Bromo-3'"Chloro-5-dodecvlcarbamovl-biphenvl-2~yloxv > )acetic acid 

The title compound was prepared as an gray solid (0.051 g, 43%) from 
//-dodecyl-3-bromo-5-(m-chlorophenyl)-4-(2-hydroxyethoxy)benzamide using a 
procedure similar to step 3 of Example 1, mp >100 °C (decomp.); l H NMR (400 
5 MHz, DMSCW 6 ) 5 0.83 (t, J = 6.8 Hz, 3H), 1.18-1.31 (m, 18H), 1.49 (t, J = 6.8 Hz, 
2H), 3.23 (dd, J = 6.8, 13.0 Hz, 2H), 3.77 (s, 2H), 7.41-7.47 (m, 2H), 7.57-7.60 (m, 
1H), 7.66-7.68 (m, 1H), 7.79 (d, J = 2.2 Hz, 1H), 8.04 (d, J = 2.2 Hz, 1H), 8.53 (t, J = 
5.3 Hz, 1H); IR (KBr) 3290, 3090, 2930, 2850, 1630, 1555, 1465, 1430, 1325, 1225, 
1190, 1110, 1075, 1020, 920, 885, 840, 800, 770, 710, 690, and 600 cm 1 ; mass 
10 spectrum [(+) ESI], m/z 552/554/556 (M + H) + ; Anal. Calcd. for C 27 H 35 BrClNCV 
1.33H 2 0: C, 56.21; H, 6.58; N, 2.43, Found: C, 56.01; H, 5.96; N, 2.39. 

Example 3 

r33"-Dichloro-5'-f8-p^^ 
15 acetic acid 

Step 1 Al(8-phenyl-ocftd)-3.5-fcfc-(m-c^ 

To a flamed dried round bottom flask with 8-phenyloctyl amine (0.484 mL, 
2.43 mmol) and THF (5 mL) cooled to 0 °C was added n-BuLi (0.972 mL, 2.5 M in 

20 hexane, 2.43 mmol) dropwise over a 5 min. period. The resulting solution was 
allowed to stir 5 min. and then warmed to room temperature for 30 min. This solution 
was then added dropwise to a solution of 3,5-Z?/s-(m-chlorophenyl)-4-(2- 
hydroxyethoxy)benzoic acid ethyl ester (0.300 g, 0.696 mmol) in THF (15 mL) at 
-20 °C. This final mixture was stirred at -20 °C for 15 min and then warmed to room 

25 temperature for 15 min. At this point, the reaction mixture was quenched with H 2 0 
(10 mL) and diluted with EtOAc (200 mL). The organic layer was washed with 1 N 
HC1 (20 mL), sat. aq. NaHC0 3 (20 mL), and brine (20 mL) and then dried (MgS0 4 ). 
After concentration, the residue was purified by the Biotage Flash 40 (20 to 40% 
EtO Ac/petroleum ether gradient) to afford the product (0.267 g, 65%) as a clear oil; 

30 'H NMR (400 MHz, CDC1 3 ) 5 1.09-1.48 (m, 9H), 1.48-1.72 (m, 4H), 2.58 (t, J = 6.8 
Hz, 2H), 3.30-3.35 (m, 2H), 3.35-3.41 (m, 2H), 3.46 (dd, J = 6.8, 13.0 Hz, 2H), 6.07- 
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6.18 (m, 1H), 7.11-7.19 (m, 3H), 7.21-7.31 (m, 2H), 7.35-7.44 (m, 4H), 7.44-7.57 (m, 
2H), 7.63 (s, 2H), 7.77 (s, 2H); mass spectrum [(+) ESI], m/z 590 (M) + . 

Step 2 [3.3" -Dichloro-5 ' -r8-phenvl-octvlcarbamov1 1.1':3M" 1terphenvl-2 \ - 
5 yloxyl-acetic acid 

The title compound was prepared as an off white solid (0. 151 g, 57%) from A^- 
(8-phenyl-octyl)-3,5-Z7i'j-(m-chlorophenyl)-4-(2-hydroxyethoxy)benzamide using a 
procedure similar to step 3 of Example 1, mp 165-167 °C; 'H NMR (400 MHz, 
DMSO-J 6 ) 5 1.20-1.32 (m, 8H), 1.46-1.57 (m, 4H), 2.51 (dd, J = 7.7, 15.6 Hz, 2H), 

10 3.25 (dd, J = 6.8, 13.2 Hz, 2H), 3.83 (s, 2H), 7.10-7.17 (m, 3H), 7.21-7.26 (m, 2H), 
7.44-7.51 (m, 4H), 7.56-7.59 (m, 2H), 7.67-7.69 (m, 2H), 7.86 (s, 2H), 8.56 (t, J = 5.5 
Hz, 1H), 12.45-12.94 (bs, 1H); IR (KBr) 3320, 3090, 3030, 2920, 2830, 2520, 1730, 
1610, 1565, 1475, 1455, 1390, 1340, 1310, 1245, 1200, 1075, 1055, 875, 800, 780, 
755, and 700 cm -1 ; mass spectrum [(+) ESI], m/z 604 (M + H) + ; Anal. Calcd. for 

15 C 35 H 35 C1 2 N0 4 • 0.5H 2 O: C, 68.51; H, 5.91; N, 2.28, Found: C, 68.36; H, 5.83; N, 
2.32. 

Example 4 

f5 , -Octadecvloxv-ri.l , :3 , .l"lterDhenvl-2 , .vloxvVaceticaciH 

20 

Step 1 rS'-octadecyloxy-n.r^M'Hterphenvl^'-vloxv^acetic acid methyl ester 

To a stirred solution of 5'-octadecyloxy-[l,l';3\l"]terphenyl-2'-ol (0.250 g, 
0.486 mmol, Akzo Chemie, Netherlands, Stabilizer A-2751) and K 2 C0 3 (0.0739 g, 
0.535 mmol) in DMF (9 mL) and THF (4 mL) at room temperature was added 

25 dropwise methyl bromoacetate (0.0922 mL, 0.972 mmol). After 7 days at this 
temperature, it was diluted with H a O (50 mL) followed by excess EtOAc (400 mL). 
The organic layer was washed with 1 N HC1 (50 mL), sat. aq. NaHC0 3 (50 mL), and 
brine (50 mL) and then dried (MgS0 4 ). After concentration, the residue was purified 
by flash chromatography (0 to 15% EtO Ac/petroleum ether gradient) to afford the 

30 product (0.225 g, 79%) as a white solid, mp 66-69 °C; 'H NMR (DMSO-<f 6 ) 5 0.84 (t, 
J = 7.0 Hz, 3H), 1.17-1.34 (m, 28H), 1.34-1.43 (m, 2H), 1.65-1.74 (m, 2H), 3.36 (s, 
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3H), 3.75 (s, 2H), 4.01 (t, J = 6.2 Hz, 2H), 6.86 (s, 2H), 7.33-7.45 (m, 6H), 7.56 (d, J 
= 7.2 Hz, 4H); IR (KBr) 3420, 3050, 2920, 2860, 1770, 1600, 1575, 1465, 1420, 
1365, 1235, 1210, 1200, 1095, 1060, 755, and 710 cm' 1 ; mass spectrum [(+) FAB], 
m/z 587 (M + H) + , 609 (M + Na) + ; Anal. Calcd. for C 39 H 54 N0 4 : C, 79.82; H, 9.27; N, 
0.00, Found: C, 79.47; H, 9.21; N, -0.01. 

Step 2 C5 ' -Octadecvloxv-r 1 . V :3 ' . 1 ' ' 1terphenvI-2 , -vloxvVacetic acid 

To a stirred solution of (5'-octadecyloxy-[l,l';3',l"]terphenyl-2'- 
yloxy)acetic acid methyl ester (0.182 g, 0.310 mmol) in THF:MeOH (3:2, 10 mL) at 
room temperature was added dropwise 1 N KOH (1.55 mL, 1.55 mmol). After 2 h at 
this temperature, it was concentrated and diluted with H 2 0. The solution was then - 
acidified to pH 1 with 2 N HC1. The resulting solid was filtered off, washed with H 2 0, 
and dried on the high vacuum for 18 h to afford the product (0.166 g, 93%) as a white 
solid, mp 90.5-92 °C; 'H NMR (DMSO-d 6 ) 5 0.83 (t, J = 6.8 Hz, 3H), 1.16-1.35 (m, 
28H), 1.35-1.44 (m, 2H), 1.65-1.74 (m, 2H), 3.63 (s, 2H), 4.01 (t, J = 6.4 Hz, 2H), 
6.86 (s, 2H), 7.32-7.44 (m, 6H), 7.58 (dd, J = 1.5, 8.3 Hz, 4H), 12.20-12.75 (bs, 1H); 
IR (KBr) 3430, 3070, 2920, 2840, 1725, 1600, 1575, 1465, 1410, 1360, 1265, 1220, 
1200, 1090, 750, and 695 cm 1 ; mass spectrum [EI], m/z 572 (M) + ; Anal. Calcd. for 
C 38 H 52 N0 4 : C, 79.68; H, 9.15; N, 0.00, Found: C, 79.25; H, 8.99; N, 0.09. 

Example 5 

(5 , -Dodecvlcarbamovl-3.3"-bis-t rifluoromethvi-n.l , :3 , .l ,, 1 terphenvl-l'-vloxv)- 
acetic acid 

Step 1 3.5-i7ty-(m-trifluoromethvlphenvl')-4-(2-hvdroxvethoxv')benzoic acid ethyl 
ester 

To stirred solution of K,C0 3 (2 M in H 2 0) (1.9 mL, 3.6 mmol) at room 
temperature was added dioxane (14.3 mL), 3-bromo-4-(2-hydroxyethoxy)-5- 
iodobenzoic acid ethyl ester (0.503 g, 1.21 mmol) and 3-trifluoromethyl-phenyl 
boronic acid (0.299 g, 1.57 mmol). The reaction mixture was purged with N 2 for a 
few minutes and then [1,1' bis (diphenylphosphino)ferrocene]dichloropalladium(II), 
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complex with CH 2 C1 2 (0.030 g, 0.036 mmol) was added. The reaction was stirred at 
room temperature for L5 h and then heated at reflux for 2 h. After cooling to room 
temperature, it was poured into a 0.1 N HC1 solution and extracted with EtOAc. The 
combined organic layers were washed with brine and dried over MgS0 4 . After 
5 concentration in vacuo, the residue was first purified by flash chromatography (25% 
EtOAcrhexane) and then HPLC [60% CH 2 C1 2 (6% MTBE):40% hexane to afford 3,5- 
Z7^-(m-trifluoromethylphenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester (0.215 g, 
36%) as a white solid l U NMR (CDC1 3 ) 5 8.09 (s, 2H); 7.94 (m, 2H); 7.86-7.80 (m, 
2H); 7.71-7.58 (m, 4H); 4.42 (q, 2H) 3.63 (m, 4H); 1.42 (t, 3H) and 3-Bromo-5-(m- 
10 trifluoromethylphenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester (0.173 g, 33%) 
as a white solid 'H NMR (CDC1 3 ) 5 8.29 & 1H); 8.00 (d, 1H); 7.86 (m, 1H); 7.80- 
7.55 (m, 3H); 4.40 (q, 2H); 3.74-3.60 (m, 4H); 1.92 (t, 1H); L40 (t, 3H). 

Step 2 ^dodecvI-3.5-Z?^(m-trifluoromethvlphenvl)-4-f2-hvdroxvethoxv)>benzamide 
15 To a flame-dried flask containing dodecyl amine (0.278 g, 1.5 mmol) in THF 

(5 mL) cooled to -78°C was added n-BuLi (titrated to 2.37 M in hexanes) (0.670 mL, 
1.59 mmol) dropwise. The solution was stirred at -78°C for 20 min. and then warmed 
to room temperature over 20 min. The reaction was then recooled to -40°C and 3,5- 
*/5-(m-trifluoromethylphenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester (0.215 g, 
20 0.43 mmol) in THF (5 mL) was added. This mixture was allowed to warm to room 
temperature over 20 min. The reaction mixture was then poured into 0.1 N HC1 
solution and extracted with EtOAc. The combined organic layers were washed with 2 
N HC1 solution (3x), dried over MgS0 4 and concentrated in vacuo. The residue was 
purified by flash chromatography (30% EtOAcrhexane) to afford N-dodecyl-3,5- 
25 Z7iX^-trifluoromethylphenyl)-4-(2-hydroxyethoxy)benzamide (0.254 g, 93%) as a 
white solid. 'H NMR (CDC1 3 ) 5 7.90 (m, 2H); 7.82-7.76 (m, 4H); 7.65-7.56 (m, 4H); 
6.22 (bt, 1H); 3.45 (dd, 2H); 3.30 (m, 4H); 1.60 (m, 2H); 1.25 (m, 18H); 0.84 (m, 
3H). 
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Step 3 (5'-Dodecvlcarbamovl-3.3' > -bi.s-trifliior omethv1-( l .1 ':3M"1terph«nvl-9'- 
vloxvVacetic acid 

To a solution of A r -dodecyl-3,5-few(m-trifIuoromethylphenyl)-4-(2-hydroxy- 
ethoxy)benzamide (0.254 g, 0.40 mmol) in CH 3 CN was added NMO (0.145 g, 0.89 
mmol) and TPAP (0.014 g, 0.04 mmol). The reaction was stirred at room temperature 
overnight. Additional NMO (0.045 g, 0.38 mmol) and TPAP (0.013 g, 0.04 mmol) 
were required as indicated by TLC. After stirring 48 h, 10 % NaHS0 3 solution was 
added and the resulting biphasic mixture was stirred vigorously for 30 min. Cone. 
HC1 (2 mL) was added and stirring was continued for 10 min. The layers were 
separated and the aqueous layer was extracted with EtOAc. The combined organics 
were washed with brine, dried over Na 2 S0 4 , and concentrated in vacuo. The residue 
was purified by flash chromatography (30% EtOAc.Hexane + 1% Formic acid) 
followed by preparatory plate chromatography (30% EtOAc:Hexane + 1% Formic 
acid) to afford the title compound (0.089 g, 34%) as a white solid, mp 154.3-158.2 
°C; 'H NMR (DMSO-</ 6 ) 5 8.55 (t, 1H); 7.98-7.88 (m, 6H); 7.78-7.67 (m, 4H); 3.57 
(s, 2H); 3.25 (m, 2H); 1.50 (m, 2H); 1.23 (m, 18H); 0.82 (t, 3H); IR (KBr) 3275, 
2900, 1725, 1600, 1575, 1460, 1325, 1190, 1125, 1075, 775, 725, 700, 625 cm 1 ; mass 
spectrum [(-)ESI], m/z 650 (M-H)"; Anal. Calcd. for C 35 H 39 F 6 N0 4 : C, 64.51; H, 6.03; 
N, 2.15, Found: C, 62.50; H, 5.99; N, 2.01. 



Example 6 

(3-Promo-5-dodecv»carbamovl-3'.trinuornni e thvl- h i D henvl-2-vlo X v>.acetic a riri 

Ste P 1 ^-DodecvI-S-bromo-S-rm-triflunrnm ethvlphenvn^-^-hvdrnxvethoxvV 
benzamide 

^/-Dodecyl-3-bromo-5-(m-trifluoromethylphenyl)-4-(2-hydroxyethoxy)-benz- 
amide was prepared as a white solid (0.116 g, 51%) from 3-bromo-5-(m- 
trifluoromethylphenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester using a 
procedure similar to step 2 of Example 1. 'H NMR (CDC1 3 ) 8 7.98 (d, 1H); 7.85-7.54 
(m, 5H); 6.25 (m, 1H); 3.70-3.58 (m, 4H); 3.48-3.36 (dd, 2H); 1.60 (m, 2H); 1.24 (m, 
18H), 0.86 (m, 3H). 
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Step 2 G-Bromo-5-dodecvlcarbamovl-3Mrifluorometh^ 
acid 

The title compound was prepared as a white foam (0.058 g, 50 %) from N- 
5 dodecyl-3-bromo-5-(m-1xifluoromethylphenyl)-4-(2-hydroxyethoxy)benzamide using 
a procedure similar to step 3 of Example 1. ! H NMR (DMSO-J 6 ) 5 13.75 fcs, 1H); 
8.57 (t, 1H); 8.12 (d, 1H), 7.92 -7.68 (m, 5H); 4.15 (s, 2H); 3.24 (dd f 2H); 1.49 (m, 
2H); 1.26 (m, 18H); 0.83 (m, 3H); IR (KBr) 3350, 2910, 2830, 1740, 1650, 1550, 
1460, 1440, 1340, 1175, 1140, 1050, 900, 800, 760, 700, 675 cm* 1 ; ; mass spectrum 
10 [(-)ESI], rn/z 584/586 (M-H)"; Anal. Calcd. for C 28 H 35 BrF 3 N04: C, 57.34; H, 6.02; N, 
2.39, Found: C, 59.34; H, 6.64; N, 2.16. 

Example 7 

(^>,r«,PhenvNoctvlcarbamovl^J M -bis-trifluoromethvl41.1':3\l > n terphenvl-2'- 
15 yloxv)-acetic acid 

Step 1 A^-r8-phenvloctvlV3.5-Z?^r^-trifluoromethylphenylV4--(2-hvdroxyethoxyV 
benzamide 

A^-(8-phenyl-octyl)-3,5-Z7/5 , (m-trifluoromethylphenyl)-4-(2-hydroxyethoxy)- 
20 benzamide was prepared as a white solid (0.331 g, 74%) from 3,5-Z?w-(m- 
trifluoromethylphenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester and phenyloctyl 
amine using a procedure similar to step 2 of Example 1. ] H NMR (CDC1 3 ) 5 7.96-7.50 
(m, 10H); 7.35-7.10 (m, 5H); 6.28 (m, 1H); 3.45 (m, 2H); 3.31 (m, 4H); 2.60 (m, 2H); 
1.60 (m, 4H); 1.33 (m, 8H). 

25 

Step 2 (5 ' -f 8-Phenvl-octvlcarbamo y 1-3 .3 ' [ -bis-trifluoromethvl- ( 1.1':3\1 HJ 
terphenvl^'-vloxv^acetic acid 

The title compound was prepared as a white solid (0.058 g, 50 %) from A^-(8- 
phenyloctyl)-3,5-Z?w(m-trifluoromethylphenyl)-4-(2-hydroxyethoxy)benzamide using 
30 a procedure similar to step 3 of Example 1. mp 143-145.4 °C ! H NMR (DMSO-rf 6 ) 
5 12.70 (bs, 1H); 8.56 (t, 1H); 7.97-7.91 (m, 2H); 7.78-7.69 (m, 4H); 7.25-7.21 (m, 
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2H); 7.15-7.10 (m, 3H); 3.78 (s, 2H); 3.26 (m, 2H); 2.49 (m, 2H); 1.50 (m, 4H); 1.27 
(m, 8H) IR (KBr) 3370, 2920, 2880, 1725, 1625, 1560, 1475, 1340, 1225, 1175, 1125, 
1075, 900, 810, 700, 660, 620 cm' 1 ; ; mass spectrum [(-)ESI], m/z 670 (M-H)"; Anal. 
Calcd. for C 37 H 35 F 6 N0 4 : C, 66.16; H, 5.25; N, 2.08, Found: C, 65.58; H, 5.37; N, 
2.05. 

Example 8 

f5 , -Dodecvlcarbamovl-ri.l , :3M ,, 1 terDhenvI-2 > .y|oxvVacetic acid 

Step 1 3.5-Diiodo-4-hydroxvbenzoic acid methvl ester 

To a stirring solution of 3,5-diiodo-4-hydroxybenzoic acid (lO.OOg, 25.65 
mmol) in dry methanol (250 mL) was added TiCl 4 (1.41 mL, 12.82 mmol) in one lot. 
The reaction was stirred at reflux for 6 h and was then stirred at room temperature for 
24 h. The mixture was concentrated down and the residue was taken up in diethyl 
ether and filtered through a plug of silica gel. The filtrate was concentrated down 
and the residue was recrystallized from hot methanol to give 7.84 g (76%) of the ester 
as white crystalline needles. 'H NMR (DMSO-<af 6 ) 5 10.41 (br s, 1H), 8.22 (s, 2H), 
3.79 (s, 3H). 

Step 2 3.5-2?/.r-phenvl-4-hydroxybenzoic acid methvl ester 

To a stirred solution of phenylboronic acid (4.95 g, 40.57 mmol), Ba(OH) 2 • 
H 2 0 ( 10.48 g, 55.33 mmol), and Pd(OAc) 2 (0.414 g, 1.84 mmol) in DME/H 2 0 (1 10 
mL/20 mL) was added 3,5-diiodo-4-hydroxybenzoic acid methyl ester (7.45 g, 18.44 
mmol). The mixture was stirred at 85°C for 3 h and was then cooled and 
concentrated. The residue was partitioned between ethyl acetate / 2N HC1. The 
organic phase was dried (MgS0 4 ) and concentrated to give a solid which was 
triturated with diethyl ether/petroleum ether to give 3.51 g (62.5%) of product as a 
white solid. 'H NMR (DMSO-d 6 ) 5 9.27 (s, 1H), 7.27 (s, 2H), 7.25-7.40 (m, 10H), 
3.81 (s, 3H). 
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Step 3 fS'-Carbomethoxv-rLriSM^Iterphenyl^^vloxyVacetic acid ferf-butvl ester 
To the phenol from Step 2 (3.50 g, 11.5 mmol) in acetonitrile (40 mL) was 
added terr-butyl bromoacetate (3.39 mL, 23 mmol) and K 2 C0 3 (1.93 g, 12.65 mmol). 
The mixture was heated for 2 h at 70°C then cooled to room temperature and 
5 concentrated. The residue was partitioned between ethyl acetate / H 2 0. The organic 
phase was dried (MgS0 4 ) and concentrated to give crude product. The compound 
was purified by passing it through a short filter column (Si0 2 ) using hexane as the 
elutant. Concentration afforded 4.63 g (96%) of product as a clear oil. l H NMR 
(DMSO-4;) 5 7.86 (s, 2H), 7.60-7.40 (m, 10H), 3.85 (2s, 5H), 1.19 (s, 9H). 

10 

Step 4 f5'-Carboxv-ri,r:3\r 'Iterphenvl^'-vloxvtecetic acid rert-butvl ester 

To a stirring solution of the above ester (5.95 g, 14.22 mmol) in THF (100 
mL) was added aqueous 1.0 N LiOH (15.6 mL, 15.6 mmol). The mixture was stirred 
overnight at room temperature and was then concentrated in vacuo. The resulting 
15 residue was partitioned between 0.1 N HC1 / diethyl ether. The organic phase was 
dried (MgSOJ and concentrated to give crude product. Purification by HPLC (1:5 
hexanes / ethyl acetate) gave 2.31 g (40%; 59% based on recovered starting material) 
of product. *H NMR (DMSO-rf 6 ) 5 13.02 (br s, 1H), 7.85 (s, 2 H), 7.60-7.40 (m, 
10H), 3.84 (s, 2H), 1.20 (s, 9H). 

20 

Step 5 ( 5 J -Dodecvlcarbamovl-r 1 A':3\V 'lterphenvl-2' -vloxv Vacetic acid-terf-butvl 
ester 

To a stirred solution of the above acid (0.50 g, 1.236 mmol) and 1- 
hydroxybenzotriazole hydrate (0.2 g, 1.483 mmol) in DMF (8 mL) was added l-(3- 

25 dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.28 g, 1.483 mmol). 
After stirring for 2 h at room temperature, dodecylamine (0.412 g, 2.225 mmol) and 
triethylamine (0.206 mL, 1.483 mmol) were added and the mixture was stirred 
overnight at room temperature. The mixture was diluted with brine and extracted 
with diethyl ether. The organic phase was dried (MgS0 4 ) and concentrated to give 

30 0.65 g (92%) of product as an oil. 'H NMR (DMSO-rf 6 ) 5 7.75 (s, 2H), 7.8-7.25 (m, 
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10H), 6.40 (t, 1H), 3.75 (s, 2H), 2.42 (m, 2H), 1.61 (m, 2H), 1.25 (m, 27H), 0.82 (br t, 
3H). 

Step 6 CS'-Dodecvlcarbamovl-r 1.1 ' :3'. 1 ' 'lterphenv1-2 > -vIoxvVacetic acid 

The above tert-butyl ester (0.65 g, 1.137 mmol) was dissolved in H 2 0 / 
acetonitrile (1.7 mL/3.3 mL) and treated with trifluoroacetic acid (0.44 mL, 5.63 
mmol). The mixture was heated overnight. The reaction was cooled and 
concentrated. The residue was partitioned between brine and ethyl acetate. The 
organic phase was dried (MgS0 4 ) and concentrated to give crude acid. Trituration 
with diethyl ether / hexanes afforded 0.47 g (80%) of product as a white solid: mp 
150-153 °C; 'H NMR (DMSO-<) 5 12.57 (bs, 1H); 8.55 (t, 1H); 7.84 (s, 2H), 7.62 
(m, 4H), 7.50-7.35 (m, 6H), 3.84 (s, 2H), 3.26 (q, 2H), 1.51 (m, 2H), 1.22 (m, 18H), 
0.84 (t, 3H); IR (KBr) 3350, 2920, 2880, 1730, 1650, 1570, 1200, 700 cm"' ; mass 
spectrum [EI], m/z 515 (M + ); Anal. Calcd. for C 33 H 4I NO 4 1.0 H 2 Or C, 74.27; H, 8.12; 
N, 2.62, Found: C, 74.43; H, 8.04; N, 2.82. 

Example 9 

(S'-Dodecvlcarbamovl^^^-dimethoxv-n.rt^'. rHternhenvl-l'-vlnYv^ -acetic 
acid 

Step 1 S.S-Bis-^-methoxvph envn^-^-hvdrQxvethoxv^benzoic acid ethvl ester 

To a stirred solution of 2N K 2 C0 3 (108 mL) was added dioxane (875 mL), 3- 
bromo-4-(2-hydroxyethoxy)-5-iodobenzoic acid ethyl ester (25.34 g, 61.05 mmol), 4- 
methoxyphenyl boronic acid (12.43 g, 79.37 mmol), and [l,l'-bis(diphenyl- 
phosphino)ferrocene]dichloropalladium (II), complex with CH 2 C1 2 (1.49 g, 1.83 
mmol). After stirring at room temperature for 1 h, the mixture was heated at 60°C for 
2.5 h. Progress was monitored by TLC. Additional quantities of catalyst and boronic 
acid (0.5 g) were added to push the reaction to completion. The reaction was cooled 
and partitioned between ethyl acetate/0.5 N HC1. The organic phase was washed with 
0.5 N HC1, then brine. It was dried (MgS0 4 ), decolorized (charcoal), and 
concentrated to give a residue which was filtered through a pad of SiCX Purification 
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by HPLC (ethyl acetate/hexane) afforded 11.47 g (47.5%) of mono-arylated product 
as a white solid [ ] H NMR (DMSO-d 6 ) 8 8.08 (d, 1H), 7.82 (d, 1H), 7.50 (d, 2H), 7.02 
(d, 2H), 4.65 (t, 1H), 4.30 (q, 2H), 3.81 (s, 3H), 3.59-3.42 (m, 4H), 1.29 (t, 3H)] and 
6.61 g (25.6%), of fc/j-arylated product as a brown oil: ! H NMR (DMSO-d 6 ) 5 7.82 
5 (s, 2H), 7.52 (d, 4H), 7.00 (d, 4H), 4.30 (q, 2H), 3.80 (s, 6H), 3.25 (m, 2H), 3.12 (m, 
2H), 1.31 (t, 3H). 

Step 2 5 t -Dodecvlcarbamovl-4-4 ,, -dimethoxv-ri.r:3\l"1terphenvl-2 > -vloxvVacetic 
acid 

10 To a stirring solution of the above alcohol (0.553 g, 1.3 1 mmol) in acetone (10 

mL) at 0°C was added dropwise Jones reagent (1.04 mL; 6.7 g Cr0 3 /6 mL H 2 S0 4 /13 
mL H 2 0; = 3.27 mmol). The mixture was warmed to room temperature and stirred 
for 1 h. The reaction was warmed to room temperature and stirred for 1 h. The 
reaction was quenched by addition of i-propanol and was then partitioned between 

15 ethyl acetate/brine. The organic phase was concentrated and the crude acid was 
purified by prep. TLC. Yield: 0.314 g, (55%) as a white solid. The compound (0.314 
g, 0.718 mmol) and dissolved in THF (8 mL). In a separate flask, n-BuLi (1.01 mL, 
2.5 N in hexane; 2.51 mmol) was added dropwise to a stirring solution of 
dodecylamine (0.466 g, 2.51 mmol) in THF (8 mL) at -40°C under N 2 . After 15 min. 

20 the THF solution of the above ester was added dropwise to the stirring Li salt of 
dodecylamine. After completion of addition, the reaction was allowed to stir at room 
temperature for 15 min and was then quenched by addition of 1.0 N HC1 (20 mL). 
The mixture was extracted with ethyl acetate and the organic phase was dried 
(MgS0 4 ) and concentrated. The product was purified by prep. TLC (10% 

25 CH 3 OH/CH 2 Cl 2 ) to afford 0.262 g (63%) of amide as a white foam: mp 65-68°C, 4 H 
NMR (DMSO-d 6 ) 6 8.51 (t, 1H), 7.76 (s, 2H), 7.55 (d, 4H), 7.00 (d, 4h), 3.81 (s, 6H), 
3.75 (s, 2H), 3.23 (m, 2H), 1.51 (m, 2H), 1.22 (m, 18H), 0.85 (t, 3H); IR (KBr) 3350, 
2920, 2850, 1510, 1250 cm- 1 ; mass spectrum [+APCI] M/Z 576 (M+H) + ; Anal. 
Calcd. For C 35 H 45 NO 6 #0.3H 2 O; C, 72.34; H, 7.91; N, 2.41, Found: C, 72.32; H, 7.94; 

30 N, 2.63. 
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Example 10 

f3-ChIoro.5'.dodecvlcarhamoYl.4»- m ethoYv-ri.r ; l> 1 tPr r h P nv i.2'.vlo yv ^ a pptir 
acid 

Step 1 N-Dodecvl-3-(3-chloronhenvn-5-r4-mpth n X vnhenvn-4-r2-hvdroxvethnxyV 
benzamide 

In a manner similar to Example 1, Step 2, the title compound, 0.45 g (80%), 
was formed from 2-(3-chlorophenyl)-5-(4-methoxyphenyl)-4-(2-hydroxy ethoxy)- 
benzoic acid ethyl ester (0.422 g, 0.989 mmol) and dodecylamine (0.642 g, 3.46 
mmol). ] H NMR (CDC1 3 ) 5 7.75 (d, 1H), 7.70 (d, 1H), 7/63 (s, 1H), 7.55 (m, 3H), 
7.40 (m, 2H), 7.00 (d, 2H), 6.15 (t, 1H), 3.85 (s, 3H), 3.5-3.30 (m, 6H), 1.60 (m, 2H), 
1.30 (m, 18H), 0.85 (t, 3H). 

Step 2 (3-Chloro-5'-dodecvlcarbamov?-4"-t TiethQxv-n 1 ':3m "1-terphenvl-2'-vloxv'u 
acetic acid 

In a manner similar to Example 1, Step 3, the title compound, 0.100 g (22%) 
was formed by oxidation of the above compound: mp 1 14-1 17°C; 'H NMR (DMSO- 
dg) 5 12.65 (br s, 1H), 8.53 (t, 1H), 7.80 (dd, 2H), 7.67 (s, 1H), 7.53 (m, 3H), 7.45 (m, 
2H), 7.03 (d, 2H), 3.82 (s, 2H), 3.79 (s, 3H), 3.25 (m, 2H), 1.50 (m, 2H), 1.21 (m, 
18H), 0.83 (t, 3H); IR (KBr) 3330, 2920, 2860, 1730, 1620, 1550, 1250, 1200 cm 1 ; 
Mass Spectrum [-ESI] M/Z 578 (M-H)'; Anal. Calcd. For C 34 H 42 ClNO s : C, 70.39; H, 
7.30; N, 2.41, Found: C, 70.29; H, 2.63; N, 2.47. 

Example 1 1 

(S > -DodecYlcarba m oYl-3,3".di methoxvn . r: 3'r>lt e rp h P nv ^2>.vlovv^. a rPtiP a riH 

Step 1 (N-dodecyl-3 1 5-bi.s-(3-methoxvphenvn-4-r?-hvrlrn xvethoxv->hen7. a mirlP. 

In a manner similar to Example 1, Step 2, the title compound (0.386 g, 65%) 
was prepared from 3.5-bis-(3-methoxyphenyl)-4-(2-hydroxyethoxy) benzoic acid 
ethyl ester (0.44 g, 1.04 mmol) and dodecylamine (0.676 g, 3.65 mmol), 'H NMR 
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(CDCI3) 5 7.75 (s, 2H), 7.38 (m, 2H), 7.19 (m, 4H), 6.94 (m, 2H), 6.21 (t, 1H), 3.85 
(s, 6H), 3.41 (m, 4H), 3.28 (m, 2H), 1.60 (m, 2H), 1.23 (m, 18 H), 0.85 (t, 3H). 

Step 2 r 5'-dodecvlcarbamovl-3 ,3"-dimethoxvr 1 . 1 ' :3' . 1 "lterphenvl^'-vloxvt-acetic 
acid 

In a manner similar to Example 1, Step 3, the title compound, 0.108 g, (27%) 
was prepared by oxidation of the above compound: mp 57-58°C; 'H NMR (DMSO- 
d 6 ) 8 12.60 (br s, 1H), 8.53 (t, 1H), 7.82 (s, 2H), 7.39 (m 2H), 7.16 (m, 4H), 6.95 (m, 
2H), 3.80 (s and m, 5h), 3.24 (m, 2H), 1.50 (m, 2H), 1.21 (m, 18H), 0.31 (t, 3H); IR 
(KBr) 3310, 2920, 2830, 1750, 1220 cm"'; Mass Spectrum [-ESI] M/Z 574 (M-H)"; 
Anal. Calcd. For C 3S H 45 N0 6 : C, 73.02; H, 7.88; N, 2.43. Found: C, 73.24; H, 8.14; 
N, 2.36. 

Example 12 

r2-(3.3"-Dichloro-5 > -dodecvlcarbamovl-ri.l > :3M >> 1 terDhenvl-2 > -vloxv-ethoyv1. 
acetic acid. 

Step 1 r2-(- 3.3"-Dichloro-5'-dodecvlcarbamovl-n.1':3 , .l"lterphenvl-2'-vloxv- 
ethoxyl-acetic acid methyl ester 

To a stirred solution of N-dodecyl-3,5-bis(3-chlorophenyl)-4-(2-hydroxy- 
ethoxy)benzamide (Example 1, Step 2), (0.866g, 1.52 mmol) in THF (8 mL) was 
added NaH (0.10 g, 80%, 3.34 mmol). The mixture was stirred at 60°C for 50 min and 
was then cooled to room temperature. Methyl bromoacetate (0.158 mL, 2.67 mmol) 
was added and the mixture was stirred at 60°C overnight. The reaction was cooled, 
quenched with 1.0 N HC1, and extracted with ethyl acetate. The organic phase was 
dried (MgS0 4 ) and concentrated. Crude product was purified by HPLC. Yield: 0.177 
g (18%) of product as an oil. 'H NMR (CDC1,) S 7.72 (s, 2H), 7.63 (s, 2H), 7.50 (m, 
2H), 7.39 (m, 4H), 6.20 (t, 1H), 3.78 (m, 5H), 3.49 (m, 4H), 3.31 (m, 2H), 1.68 (m, 
2H), 1.30 (m, 18H), 0.88 (t, 3H). 
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Step 2 f2-r3 ,3 ,, -Dichloro-5^dodecvlcarbamovl-ri.r:3 , l n 1terphenvl-2^vloxv- 
ethoxyl-acetic acid 

The above ester (0.1 77g, 0.275 mmol) was dissolved in THF/MeOH (1 ml VI 
mL). To it was added aqueous NaOH (0.55 mL, 1.0 N, 0.55 mmol). After stirring for 
5 2 h, the reaction was quenched by addition of IN HC1 and was then extracted with 
ethyl acetate. The organic phase was dried (MgS0 4 ) and concentrated. Trituration 
with hexane/ethyl ether afforded 0.133 g (71%) of product as a light yellow oil: ! H 
NMR (DMSO-D 6 ) 5 12.44 (br s, 1H), 8.53 (t, 1H), 7.87 (s, 2H) 7.69 (s, 2H), 7.60 (m, 
2H), 7.49 (m, 4H), 3.63 (s, 2H), 3.40-3.20 (m, 6H), 1.51 (m, 2H), 1.21 (m, 18 H), 0.83 
10 (t, 3H); IR (KBr) 3322, 3067, 2925, 2853, 1732, 1633, 1564 cm 1 ; Mass Spectrum 
[+APCI] M/Z 628 (M+H) + ; Anal. Calcd. For C 35 H 43 Cl 2 NO 5 #0.3 H 2 0: C, 66.03; H, 
6.93; N, 2.21, Found: C, 66.03; H, 6.82; N, 2.44. 

Example 13 

15 {5 ? 46>f4-tert-Butvl-benzvloxv)-hexvlcarbamovl1-3.3 ,, >bis-trifluoromethvl- 
n.l^SM^Iterphenvl^^vloxvl-acetic acid 

Step 1 N-r6-f4-tert-Butyl-benzvloxv^hexvl-3.5-bisrm-trifluoro-methvlphenvlV4~r2- 
hydroxyethylVbenzamide 

20 In a manner similar to Example 5, Step 2, the tide compound, 1.06 g, (98%) 

was prepared from 3,5-bis-(m-trifluoromethylphenyl)-4-(2-hydroxyethoxy)benzoic 
acid ethyl ester (0.686 g, 1.38 mmol) and 6-(4-tert-butyl-benzyloxy)hexylamine (L27 
g, 4.81 mmol). 

25 Step 2 fS ^re^-tert-Butvl-benzvloxvVhexvlcarbamovlVS.S'^biS'trifluoromethvl- 

r L 1' :3 ' , 1 "1terphenvl-2' -vloxv ) -acetic acid 

In a manner similar to Example 5, Step 3, the title compound (0.045 g, 10%) 

was prepared by oxidation of the above alcohol: mp 156-158°C; *H NMR (DMSO-d 6 ) 

5 12.60 (br s, 1H), 8.59 (t, 1H), 7.97 (s, 2H), 7.92 (m, 4H), 7.77 (m, 2H), 7.72 (m, 2H), 
30 7.33 (d, 2H), 7.20 (d, 2H), 4.35 (s, 2H), 3.81 (s, 2H), 3.38 (t, 2H), 3.27 (m, 2H), 1.51 

(m, 4H), 1.32 (m, 4H), 1.24 (s, 9H); IR (KBr) 3300, 2800, 1730, 1620, 1570, 1330 
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cm 1 ; Mass Spectrum [-ESI] M/Z 728 (M-H)"; Anal. Calcd. for C4oH 41 F 6 N0 5 : C, 65.84; 
H, 5.66; N, 1.92, Found: C, 65.44; H, 5.81; N, 1.79. 

Example 14 

{5 ? 46-f4-Benzvloxv«benzvloxy)-hexvIcarbamovl1Q.3 M -bis-trifluoroniethvl- 
ri.rrS^l^lte rphenvI-Z^vloxvl-acetic acid 

Step 1 N- f6-f4-Benzvloxv-benzvloxy^hexvl-3.5-bisrm-trifluorornethvlphenvn-4- 
hydroxy-benzamide 

A stirring solution of 3,5-bis-(m-trifluoromethylphenyl)-4-hydroxybenzoic 
acid (0.800 g, 1.87 mmol) in SOCl 2 (10 mL) was heated at reflux for 1.5 h, then cooled 
and concentrated in vacuo. The acid chloride was dried in vacuo overnight. The acid 
chloride was dissolved in CH 2 C1 2 (10 mL) and added to a solution of 6-(4-benzyloxy- 
benzyloxy)hexylamine (0.765 g, 2.44 mmol) and triethylamine (0.92 mL, 6.54 mmol) 
in CH 2 C1 2 (10 mL) at 0°C. After stirring for 4 h at 0°C, 1.0 N HC1 was added, and the 
mixture was extracted with ethyl acetate. The organic phase was washed with brine, 
dried (MgSOJ, and concentrated to give 1.15 g (85%) of the amide as an oil: l H 
NMR (DMSO-d 6 ) 5 9.30 (s, 1H), 8.44 (t, 1H), 7.94-7.70 (m, 10H), 7.41 (m, 4H), 7.20 
(d, 2H), 6.95 (d, 2H), 5.08 (s, 2H), 4.35 (s, 2H), 3.42-3.20 (m, 4H), 1.50 (m, 4H), 1.32 
(m, 4H). 

Step 2 { 5 , -r6-(4-Benzvloxv-benzvloxv)-hexvlcarbamovn-3.3"-bis-trifluoromethyl- 
fl.r:3\r , 1terphenvl-2 > -yloxy) -acetic acid methvl ester 

To a stirring solution of the above phenol (1.14 g, 1.58 mmol) in DMF (10 mL) 
was added methyl bromoacetate (0.29 mL, 3.16 mmol) and K 2 C0 3 (0.24 g, 1.74 
mmol). The mixture was stirred at 60°C for 5 h and then overnight at room 
temperature. The mixture was partitioned between water and ethyl acetate. The 
organic phase was dried (MgS0 4 ) and concentrated to give crude product which was 
purified by flash column chromatography (2:1 hexanes/ethyl acetate). Yield: 0.72 g 
(61%) of product as a clear oil. 
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Step 3 (5'-r6-r4-Benzvloxv-benzvloxv')-he xvlcarhamoyn-3.3"-bis-trifluoromethvI- 
f 1 . 1 ! :3 : . 1 "Iterphen vl-2 [ - vloxv I -acetic acid 

Hydrolysis of the above ester in a manner similar to that described in Example 

JB-5, Step 2, afforded 0.3007 g (41%) of title compound as a white solid: mp 127- 

130°C; »H NMR (DMSO-d 6 ) 5 12.64 (br s, 1H), 8.57 (t, 1H), 7.92 (s, 2H), 7.92 (m, 

4H), 7.75 (m, 4H), 7.42-7.29 (m, 5H), 7.20 (d, 2H), 6.95 (d, 2H), 5.07 (s, 2H), 4.32 (s, 

2H), 3.81 (s, 2H), 3.40-3.30 (m, 4H), 1.51 (m, 4H), 1.32 (m, 4H); IR (KBr) 3300, 

2950, 1730, 1620 cm'; Mass Spectrum [-APCI] M/Z 778 (M-H)"; Anal. Calcd. For 

C 43 H 39 F 6 N0 6 -H 2 0: C, 64.74; H, 5.18; N, 1.76. Found: C, 64.85; H, 5.02; N, 1.71. 

Utilizing identical synthetic routes and experimental procedures as those described 
above, the following terphenyl analogs were prepared: 

Example 15 

^3 , ^Chloro-4-methoxv-5'-f8.phe nvl-octv^^arbaInovn-^1.1 > :3^1 ,, ^terDhenvl-2 , - 
vloxvl-acetic acid 

Using as starting materials 3-(m-chlorophenyl)-5-(p-methoxyphenyl)-4-(2- 
hydroxyethoxy)benzoic acid ethyl ester and 8-phenyloctylamine to give the title 
compound. 

mp: 79.2-80.5; 'H NMR (DMSO-d 6 ) 5 12.7 (br s, 1H), 8.55 (t, 1H), 7.80 (d, 2H), 7.68 
(s, 1H), 7.55 (m, 4H), 7.48 (m, 2H), 7.10 (m, 3H), 7.00 (d. 2H), 3.80 (2s, 5H), 3.22 (m, 
2H), 2.52 (m, 2H), 1.51 (m, 4H), 1.23 (m, 10H); IR (KBr) 3400, 2925, 2840, 1745, 
1605, 1250 cm' 1 ; Mass Spectrum [+APCI] M/Z 600 (M+H) + ; Anal. Calcd. For 
C 36 H 38 C1NCVH 2 0: C, 69.95; H, 6.52; N, 2.27, Found: C, 69.94; H, 6.27; N, 2.28. 
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Example 16 

fS^-Chloro-^methoxv-S'-rmethvI-rS-phenvl-o ctyn-carhamovn- 
n.1 '^'.T'lterphenvl^'-vloxvl-acetic acid 

Using as starting materials 3-(m-chlorophenyl)-5-(p-methoxyphenyl)-4-(2-hydroxy- 
ethoxy)benzoic acid ethyl ester and N-(8-phenyloctyl)-N-methylamine to give the title 
compound. 

mp: 66.8-67.5; 'H NMR (DMSO-d 6 ) 6 7.63 (s, 1H), 7.55 (m, 4H), 7.41 (m, 2H), 7.30 
(s, 1H), 7.25 (m, 2H), 7.20 (m, 3H), 7.00 (d, 2H), 3.78 (2s, 5H), 3.3 (m, 2H), 2.93 (br 
s, 3H), 1.60-1.00 (m, 14H); IR (KBr) 3410, 2900, 1620, 1250 cm"'; Mass Spectrum 
[+APCI] M/Z 614 (M+H) + ; Anal. Calcd. For C 37 H^ClNO s « 1 .3 H 2 Or C, 69.70; H, 
6.73; N, 2.20, Found: C, 69.44; H, 6.63; N, 2.30. 

Example 17 

r3.3 ,> -.Dimethoxv-5 , -r8-Dhenvl-octvlcarhamovn-n.rr3M"lterphenvl-2-vloxvl- 
acetic acid 

Using as starting materials 3,5-bis(m-methoxyphenyl)-4-(2-hydroxyethoxy)-benzoic 
acid ethyl ester and 8-phenyloctylamine to give the title compound, 
mp: 67.3-68.7°C; 'H NMR (DMSO-d 6 ) 8 12.75 (br s, 1H), 8.48 (t, 1H), 7.80 (s, 2H), 
7.35 (m, 2H), 7.30-7.10 (m, 9H), 6.92 (dd, 2H), 3.80 (s, 6H), 3.25 (m, 2H), 2.50 (m, 
2H), 1.51 (m, 4H), 1.25 (m, 8H); IR (KBr) 3350, 2910, 2820, 1700, 1600, 1210 cm 1 ; 
Mass Spectrum [+APCI] M/Z 596 (M+H) + ; Anal. Calcd. For C 37 H 41 N0 6 »1.5 H 2 0: C, 
71.36; H, 7.12; N, 2.25, Found: C, 71.36; H, 6.72; N, 2.16. 

Example 18 

l2-r5 , -(6-Phenvl-hexvlcarbamovlV3. 3 ,, -bis-trifluoromethvl-ri.l > :3M"lterphenvl- 
2 > -vloxvl-ethoxv)acetic acid 



Using as starting materials 3,5-bis(m-trifluoromethylphenyl)-4-(2-hydroxyethoxy)- 
benzoic acid ethyl ester and 6-phenylhexylamine to give the title compound. 
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mp: 74.7-75.9°C; 'H NMR (DMSO-d 6 ) 8 12.50 (br s, 1H), 8.59 (t, 1H), 7.98 (m, 6H), 
7.75 (m, 4H), 7.25 (m, 2H), 7.15 (m, 3H), 3.52 (s, 2H), 3.40-3.15 (m, 6H), 3.52 (m, 
2H), 1.53 (m, 4H), 1.30 (m, 4H); IR (KBr) 3400, 2850, 1730, 1630, 1325 cm" 1 ; Mass 
Spectrum [-ESI] M/Z 686 (M-H)"; Anal. Calcd. For C 3v H 35 F 6 N0 5 : C, 64.62; H, 5.13; 
N, 2.04, Found: C, 64.08; H, 5.18; N. 1.88. 

Example 19 

{5 , -r6-(2.4-Difluoro-benzvloxv>-h Py vlr a r ba m ovn-iy'.bis-trifliinrnmP^ Y l- 
f 1.1' ^T'lterphenvl^'vl oxvl-acetic arid 

Using as starting materials 3,5-bis(m-trifluoromethylphenyl)-4-(2-hydroxyethoxy)- 
benzoic acid ethyl ester and 6-(2,4-difluorobeenzyloxy)hexylamine to give the title 
compound. 

mp: 149.9-150.6; 'H NMR (DMSO-d*) 5 12.60 (br s, 1H), 8.56 (t, 1H), 7.97 (s, 2H), 
7.92 (m, 4H), 7.80-7.65 (m, 4H), 7.45 (m, 1H), 7.20 (m, 1H), 7.04 (m, 1H), 4.44 (s, 
2H), 3.80 (s, 2H), 3.42 (t, 2H), 3.29 (m, 2H), 1.51 (m, 4H), 1.31 (m, 4H); IR (KBr) 
3435, 2930, 1725, 1610, 1325 cm 1 ; Mass Spectrum [-ESI] M/Z 708 (M-H)"; Anal. 
Calcd. For C 36 H 3l F 8 N0 5 .H 2 0: C, 59.42; H, 4.57; N, 1.92, Found: C, 59.36; H, 4.22; 
N, 1.98. 

Example 20 

{5 , -r6-(Biphenvl-4-vlmethoxvVhexvl carhamn Y H-3.3 ,, -bis-trifluoromethvl. 
n.l'^'.r'lt erDhenvl^'-vIoxvl-aceticariri 

Using as starting materials 3,5-bis(m-trifluoromethylphenyl)-4-(2-hydroxyethoxy)- 
benzoic acid ethyl ester and 6-(p-phenylbenzyloxy)hexylamine to give the title 
compound. 

mp: 133.2-133.9; 'H NMR (DMSO-d 6 ) 8 12.65 (br s, 1H), 8.60 (t, 1H), 7.97 (s, 2H), 
7.92 (m, 4H), 7.78 (m, 2H), 7.72 (m, 2H), 7.62 (m, 4H), 7.43 (m, 2H), 7.37 (m, 3H), 
4.43 (s, 2H), 3.80 (s, 2H), 3.42 (t, 2H), 3.24 (m, 2H), 1.56 (m, 4H), 1.35 (m, 4H); IR 
(KBr) 3300, 2960, 1730, 1615, 1565, 1325, 1 130 cm '; Mass Spectrum [-ESI] M/Z 748 
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(M-H)-; Anal. Calcd. For C 42 H 37 F 6 NO s : C, 67.28; H, 4.97; N, 1.87. Found: C, 66.98; 
H, 5.11; N, 1.79. • 

Example 21 

5 /3.3"-Di m ethoxv-5 ,, -rmethvl-f8-phenv1-octvn-carbamovn-ri.l , :3M >, 1terphenvl- 
2'-vInxvl-acetic acid 

Using as starting materials 3,5-bis(m-methoxyphenyl)-4-(2-hydroxyethoxy)benzbic 
acid ethyl ester and N-(8-phenyloctyl)-N-methylamine to give the title compound. 
10 mp: 148.9-149.7; 'H NMR (DMSO-d 6 ) 5 12.52 (br s, 1H), 7.52 (m, 4H), 7.23 (m, 2H), 
7.17 (m, 7H), 6.90 (dd, 2H), 3.75 (2s, 8H), 2.92 (s. 3H), 2.50 (m, 2H), 1.60-1.00 (hi, 
12H); IR (KBr) 3400, 2925, 1850, 1700, 1400 cm 1 ; Mass Spectrum [+ESI] M/Z 610 
(M+H) + ; Anal. Calcd. For C 38 H 43 N0 6 »0.5H 2 0: C, 73.76; H, 7.17; N, 2.26. Found: C, 
73.50; H, 6.94; N, 2.28. 

15 

Example 22 

f2.r3.5.3".5"-Tetrachloro-5 , -rf6-Dhenvl-hexvlcarbamovn-ri.l , :3M ,, 1terphenvl-2 > - 
ethoxy}-acetic acid 

20 Using as starting materials 3,5-bis(3',5'-dichlorophenyl)-4-(2-hydroxyethoxy)benzoic 
acid ethyl ester and 6-phenylhexylamine to give the title compound, 
mp: 78.5-79.9; 'H, NMR (DMSO-d 6 ) 5 12.5 (br s, 1H), 8.52 (t, 1H), 7.92 (s 2H), 7.73 
(s, 4H), 7.65 (s, 4H), 7.22 (m, 2H), 7.14 (m, 3H), 3.63 (s, 2H), 3.20 (m, 2H), 3.24.(m, 
4H), 2.53 (m, 2H), 1.55 (m, 4H), 1.32 (m, 4H); IR (KBr) 2375, 2925, 1725, 1630, 

25 1560 cm" 1 ; Mass Spectrum [+ APCI] M/Z 688 (M+H) + ; Anal. Calcd. For 
C 35 H33C1 4 N0 5 : C, 60.97; H, 4.82; N, 2.03. Found: C, 63.17; H, 5.23; N, 2.15. 



WO 99/61410 



PCT/US99/101S8 



-72- 

Example 23 

r4.4"-Dimethoxv-5 , -f8-phenvl-octvlcarbamoyl>-fl.l , :3M"1terphenyl- 
2'vloxvlacetic acid sodium salt 

5 Using as starting materials 3,5-bis(p-methoxyphenyl)-4-(2-hydroxyethoxy)benzoic 
acid ethyl ester and 8-phenyloctylamine to give the title compound, 
mp: >95°C; 'H NMR (DMSO-d 6 ) 5 8.46 (t, lh), 7.73 (s, 2H), 7.57 (d, 4H), 7.24 (m, 
2H), 7.15 (m, 3H), 6.97 (d, 4H), 3.78 (s, 6H), 3.58 (s, 2H), 3.22 (q, 2H), 2.58 (m, 2H), 
1.50 (m, 4H), 1.27 (m, 8H); IR (KBr) 3410, 2900, 1630, 1600, 1510, 1250 cm 1 ; Mass 
10 Spectrum [-ESI] M/Z 594 (M-H)'; Anal. Calcd. For C 37 H 41 N0 6 Na: C, 71.83; H, 6.68; 
N, 2.26. Found: C, 71.30; H, 6.66; N, 2.22. 

Example 24 

f3.3 ,, -Dichloro-5 , -dodecvlcarbamovl-4.4 ,, -di^^o^o^l.l , :3 , .l ,, ^terphenvlf-2 , - 
15 vloxvVacet ic acid sodium salt 

Using as starting materials 3,5-bis(3'-chloro-4'-fluorophenyl)-4-(2-hydroxyethoxy)- 
benzoic acid ethyl ester and dodecylamine to give the title compound, 
mp: 140.2-141.0;^ NMR (DMS)-d 6 ) 8 8.53 (t, 1H), 7.82 (m, 4H), 7.60 (m, 2H), 7.46 
20 (m, 3H), 3.77 (s, 2H), 3.27 (q, 2H), 1.47 (m, 2H), 1.17 (m, 18H), 0.79 (t, 3H); IR 
(KBr) 3375, 2930, 2870, 1720, 1615, 1500, 1200 cm" 1 ; (M+H) + ; Mass Spectrum 
[+APCI] M/Z 620 (M+H) + ; Anal. Calcd. For C 3 ,H 37 Cl 2 F 2 N0 4 Na: C, 61.59; H, 5.80; 
N, 2.18. Found: C, 61.29; H, 5.57; N, 2.16. 

25 Example 25 

r3.3 >, -Dichloro-4-4 >, difluoro-5 , -(8-Dhenvl-octvlcarbamovnr-l.l , :3 , .l ,, 1terphenvI- 
2'-vloxvl-acetic acid 



30 



Using as starting materials 3,5-bis(3'-chloro-5'-fluorophenyl)-4-(2-hydroxyethoxy)- 
benzoic acid ethyl ester and 8-phenyloctylamine to give the title compound. 
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mp: 157.0-158.8; »H NMR (DMSO-d 6 ) 8 12.5 (br s, 1H), 8.55 (t, 1H), 7.85 (m, 4H), 
7.62 (m, 2H), 7.49 (m, 2H), 7.23 (m, 2H), 7.13 (m, 3H), 3.82 (s, 2H), 3.25 (q, 2H), 
2.52 (t, 2H), 1.52 (m, 4H), 1.27 (m, 8H); IR (KBr) 3310, 2915, 1715, 1600, 1550, 
1500 cm'; Mass Spectrum [-ESI] M/Z 638 (M-H)'; Anal. Calcd. For 
C3 5 H 33 Cl 2 F 2 NO 4 .0.7 H 2 0: C, 64.36; H, 5.31; N, 2.14. Found: C, 64.22; H, 4.95; N, 
2.01. 

Example 26 

l3.3 ,, -Dichloro-S , -(6-(2.5-dimet hv1-furan-3-vlinethoxvVhexvIcarbamovn-4-4"- 
difluoro-ri.l':3\rHterDhenvl-2^vloxvV-acetic arid 

Using as starting materials 3,5-bis(3'-chloro-4'-fluorophenyl)-4-(2-hydroxyethoxy)- 
benzoic acid ethyl ester and 6-(2,5-dimethyl-3-furanyloxy)hexylamine to give the title 
compound. 

mp: 90.0-91.2; 'H NMR (DMSO-d 6 ) 8 8.53 (t, 1H), 7.83 (m, 4H), 7.62 (m, 2H), 7.47 
(m, 2H), 5.89 (s, 1H), 4.12 (s, 2H), 3.70 (s, 2H), 3.30 (t, 2H), 3.22 (q, 2H), 2.14 (2s, 
6H), 1.50 (m, 4H), 1.29 (m, 4H); IR (KBr) 3400, 1735, 1630, 1500 cm '; Mass 
Spectrum [-ESI] M/Z 658 (M-H)'; Anal. Calcd. For C 34 H 33 C1 2 F 2 N0 5 «H 2 0: C, 60.18; 
H, 5.20; N, 2.06. Found: C, 59.77; H, 4.77; N, 1.74. 

Example 27 

ra^-Dichloro-S^rS-phenvl-octvlcarbamovn-n. riSM^lterphenvI^'-vlnvvl -arPt^ 
acid 

Using as starting materials 3-(m-chlorophenyl)-5-phenyl-4-(2-hydroxyethoxy)benzoic 
acid ethyl ester and 8-phenyloctylamine to give the title compound, 
mp: 82.0-83.1; »H NMR (DMSO-d 6 ) 8 12.7 (br s, 1H), 8.53 (t, 1H), 7.85 (s, 2H), 7.69 
(dd, 2H), 7.60 (m, 3H), 7.49 (m, 3H), 7.25 (m, 2H), 7.15 (m, 3H), 3.80 (s, 2H), 3.25 
(m, 2H), 2.58 (m, 2H), 1.52 (m, 4H), 1.27 (m, 8H); IR (KBr) 3392, 2927, 2853, 1737, 
1633, 1560 cm' 1 ; Mass Spectrum [-ESI] M/Z 602 (M-H) -, Anal. Calcd. For 
C 35 H 35 NC1 2 0 4 .2H 2 0: C, 65.62; H, 6.14; N, 2.19. Found: C, 65.10; H, 5.61; N, 2.10. 
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Example 28 

rS > -(8-Phenyl-octYlcarbamoYl)-3-trifliioro m ethvl.n.r >:3M"1t e rph < >nvl-2 > -vIoYvV 
acetic acid 

Using as starting materials 3-(m-trifluoromethylphenyl)-5-phenyl-4-(2-hydroxy- 
ethoxy)benzoic acid ethyl ester and 8-phenyloctylamine to give the tide compound, 
mp: 143.3-145.5; 'H NMR (DMSO-d 6 ) 5 8.55 (t, 1H), 7.46 (s, 1H), 7.86 (m, 3H), 
7.75-7.70 (m, 2H), 7.60 (d, 2H),7.50-7.38 (m, 3H), 7.23 (m, 2H), 7.12 (m, 3H), 3.77 
(s, 2H), 3.24 (m, 2H), 2.59 (m, 2H), 1.52 (m, 4H), 1.27 (m, 8H); IR (KBr) 3345, 
2929, 2855, 1729, 1617; Mass Spectrum [+ ESI] M/Z 604 (M+H) + ; Anal. Calcd. For 
C 35 H 36 F 3 N0 4 .H 2 0: C, 69.55; H, 6,16; N, 2.25. Found: C, 69.81; H, 5.95; M, 2.42. 

Example 29 

4.4"-Difluoro-5 , -f8-Dhenvl-octvlpa rbamovn.^ 1 l ».bis-trifliioromethvl. 
n,r;3M"1terphenvl-2'-vloxv1- a cgtir arid 

Using as starting materials 3,5-bis(3'-trifluoromethyI-4-fluorophenyI)-4-(2-hydroxy- 
ethoxy)benzoic acid ethyl ester and 8-phenyloctylamine to give the title compound, 
mp: 146-148; "H NMR (DMSO-d 6 ) 8 12.75 (br s, 1H), 12.54 (t, 1H), 8.00 (m, 4H), 
7.91 (m, 3H), 7.60 (m, 3H), 7.22 (m, 4H), 7.12 (m, 3H), 3.81 (s, 2H), 3.31 (m, 2H), 
2.59 (m, 2H), 1.50 (m, 4H), 1.27 (m, 8H); IR (KBr) 3355, 2930, 2857, 1725, 1622, 
1506 cm" 1 ; Mass Spectrum [+ESI] M/Z 708 (M+H) + ; Anal. Calcd. For C 37 H 33 F 8 N0 4 : 
C, 62.80; H, 4.70; N, 1.98. Found: C, 62.29; H, 4.84; N, 2.06. 
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Example 30 

l5 , -r6-f2.S-Dimethvl-furan-3-vlmethoxvVheyvl rarbamovn-3.3"-his- 
trifluoromethvl-ri.l , :3M ,, 1terphenvl-2 , .v1ovv|.acetic acid 

Using as starting materials 3,5-bis(m-trifluoromethylphenyl)-4-(2-hydroxyethoxy)- 
benzoic acid ethyl ester and 6-(2,5-dimethyl-3-furanyloxy)hexylamine to give the title 
compound. 

mp: 107.9-108.5; 'H NMR (DMSO-d 6 ) 8 12.5 (br s, 1H), 8.60 (t, 1H), 7.91 (m, 6H), 
7.70 (m, 4H), 5.89 (s, 1H), 4.12 (s, 2H), 3.80 (s, 2H), 3.31 (m, 4H), 2.14 (2s, 6H), L50 
(m, 4H), 1.29 (m, 4H); IR (KBr) 3351, 2936, 2861, 1729, 1636 cm"'; Mass Spectrum 
[-APCI] M/Z 690 (M-H)"; Anal. Calcd. For C 36 H 35 F 6 N(V0.5H 2 O: C, 61.71; H, 5.18; 
N, 2.00. Found: C, 61.41; H, 5.05; N, 1.87. 

Example 31 

^-Bromo-S-dodecvlcarbamovl ^'-methoxv-biDhenvM-vloxvVacetic acid 

Using as starting materials 3-bromo-5-(p-methoxyphenyl)-4-(2-hydroxyethoxy)- 
benzoic acid ethyl ester and dodecylamine to give the title compound. 
'H NMR (DMSO-d 6 ) 5 12.82 (br s, 1H), 8.54 (t, 1H), 8.03 (dd, 1H), 7.80 (dd, 1H), 
7.51 (dd, 2H), 7.02 (dd, 2H), 4.07 (s, 2H), 3.80 (s, 3H), 3.22 (m, 2H), 1.45 (m, 2H), 
1.22 (m, 18H), 0.83 (t, 3H); IR (KBr) 3350, 2915, 2850,1745, 1610, 1550, 1510, 1250 
cm' 1 ; Mass Spectrum [-ESI] M/Z 546/548 (M-H)"; Anal. Calcd. For C 28 H 38 BrN0 5 : C, 
61.31; H, 6.98; N, 2.55. Found: C, 61.08; H, 6.79; N, 2.49. 

Example 32 

^5 , -(2-Hexadecvlam^no-3.4-dioxo- cvclohut-^■envlaminoV^l.l , :3^^ ,, ^terDhenvl-2 , - 
vloxyl -acetic acid 

To a stirring solution of 2,6-diiodo-4-nitrophenol (24.00, 61.40 mmol) in 
DME/H 2 0 (140 mL; 10:1) was added phenylboronic acid (16.47 g, 135.08 mmol), 
Ba(OH) 2 »H 2 0 (34.88 g, 184.2 mmol), and Pd(OAc) 2 (1.37 g, 6.14 mmol). The 
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mixture was stirred for 3 h at 80°C, cooled, diluted with water, and filtered through a 
pad of Celite. The filtrate was extracted with ethyl acetate. The organic phase was 
dried (MgS0 4 ) and decolorized (charcoal). Concentration afforded 15.31 g (86%) of 
bis-arylated product. The compound was treated with methyl bromoacetate (9.96 mL, 
105.22 mmol) and K 2 C0 3 (8.85 g, 57.87 mmol) in acetonitrile (200 mL). The mixture 
was stirred for 4 h at 70°C then overnight at room temperature. Filtration, followed by 
concentration in vacuo and trituration of the residue with petroleum ether afforded 
15.01 g (79%) of phenoxy acetic acid derivative. A portion of this compound (5.00 g, 
13.81 mmol) was treated with iron powder (3.7 g, 66.30 mmol) and NH 4 C1 (0.37 g, 
6.91 mmol) in ethanol (50 mL)/water (25 mL). The mixture was heated at 80°C for 18 
h, cooled, and passed through a short column of celite. The filtrate was dried 
(MgS0 4 ), decolorized (charcoal) and concentrated to give 3.87 g (84%) of aniline 
compound. A portion of this compound (1.50 g, 4.52 mmol) was stirred, in neat 3,4- 
diethoxy-3-cyclobutene-l,2-dione (2.71 g, 13.55 mmol) overnight at room 
temperature. The mixture was partitioned between water/ethyl acetate and the crude 
condensation product was purified by flash column using 40% ethyl acetate/hexanes to 
give 1.25 g (60%) of product. A portion of this compound (0.100 g, 0.22 mmol) was 
treated with hexadecylamine (0.08 g, 0.33 mmol) in ethanol (20 mL) at 70°C. The 
mixture was stirred overnight, cooled and filtered to give 0.14 g (100%) of [5'-(2- 
hexadecylamino-3,4-dioxo-cyclobut- l-enylamino)-[ 1, 1 ' ;3\ 1 ']terphenyl-2'- 
yloxy] acetic acid methyl ester. The ester was dissolved in methanol/THF (8 mL/12 
mL) and treated with aqueous 1 N KOH (1.23 mL, 1.23 mmol). The reaction was 
stirred for 18 h, then concentrated in vacuo and diluted with water. Acidification with 
IN HC1 afforded a white precipitate which was collected by filtration and dried in 
vacuo. Yields of the compound: 0.092 g (58%): mp: 132.5-133.7; 'H NMR (DMSO- 
d 6 ) 5 12.45 (br s, 1H), 9.78 (br s, 1H), 7.60 (m, 5H), 7.48-7.30 (m, 8H), 3.70 (s, 2H), 
3.60 (m, 2H), 1.55 (m, 2H), 1.24 (m, 26H), 0.80 (t, 3H); IR (KBr) 3275, 2920, 2810, 
1800, 1675, 1575, 1450 cm 1 '; Mass Spectrum [-ESI] M/Z 637 (M-H)'; Anal. Calcd. 
For C«,H 50 N 2 O s «H 2 O: C, 73.14; H, 7.98; N, 4.26; N, 4.26. Found: C, 73.74; H, 7.67; 
N, 4.26. 
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Example 33 

r33 , ^DichIoro-5 > -dodecylcarbamovl41J , :3\rHterphenvl-2 , -v]oxvVacetic acid 

step 1 S.S^^-fm-Chlorophenvn^-fl-hvdroxvethoxv^benzoic acid ethyl ester 

To a stirred solution of K 2 C0 3 (17.2 g, 124 mmol) in H 2 0 (62 mL) at room 
temperature was added dioxane (490 mL), 3-bromo-4-(2-hydroxyethoxy)-5- 
iodobenzoic acid ethyl ester (17.2 g, 41.4 mmol), 3-chlorophenylboronic acid (7.77 g, 
49.7 mmol), and [l,rbis(diphenylphosphino)ferrocene]dichloropalladium(II), 
complex with CH 2 C1 2 (0.676 g, 0.828 mmol). This mixture was stirred at room 
temperature for 4 h, and it appeared to be in progress but not done by TLC and 
HPLC. Another 0.1 eq. of 3-chlorophenylboronic acid (0.647 g) was added, and the 
reaction stirred an additional 24 h. Over the next 4 days, 0.1 eq. of the boronic acid 
was added at one a day intervals until the reaction was almost completely done by 
HPLC (60% Z>/5-arylated, 25.4% mono-arylated, and 12.6% SM). The reaction was 
diluted with HC1 (1187 mL, 0.17 M) and the resulting solution was extracted with 
EtOAc (1 x 300 mL and 3 x 200 mL). The combined organic layers were washed wtih 
0.1 N HC1 (2 x 90 mL), H 2 0 (2 x 90 mL), and brine (2 x 90 mL) and then dried 
(Na^OJ. After concentration, the residue was first purified by flash chromatography 
(0 to 50% EtOAc/hexane gradient) and then HPLC [60% CH 2 C1 2 (6% MTBE):40% 
hexane] to afford the 2?*s-arylated product (6.16 g, 35%) as a viscous faint yellow oil 
(for mo/ztf-arylated product, see step 1 of Example 33); 'H NMR (DMSO-d 6 ) 5 1.31 (t, 
J = 7.0 Hz, 3H), 3.12 (q, J = 5.5 Hz, 2H), 3.28 (t, J = 5.7 Hz, 2H), 4.32 (dd, J = 7.0, 
14.1 Hz, 2H), 4.45 (t, J = 5.5 Hz, 1H), 7.45-7.53 (m, 4H), 7.53-7.58 (m, 2H), 7.67- 
7.69 (m, 2H), 7.91 (s, 2H); IR (film) 3440, 3090, 2990, 2930, 2860, 1720, 1610, 1570, 
1475, 1425, 1390, 1360, 1340, 1310, 1245, 1160, 1120, 1100, 1090, 1065, 1025,770, 
710, and 500 cm' 1 ; mass spectrum [(+) APCI], m/z 431/433 (M + H) + , 448/450 (M + 

nh 4 ) + . 



step 2 7V-Dodecvl-3.5-fc^(m-chlorophenvlV4-r2-hvdroxvethoxvVbenzamide 

To a flamed dried round bottom flask with dodecyl amine (0.519 g, 2.80 
mmol) and THF (8 mL) cooled to 0 °C was added rc-BuLi (1.12 mL, 2.5 M in hexane, 
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2.80 mmol) dropwise over a 5 min. period. The resulting solution was stirred at this 
temperature for 40 min. and then cooled to -45 °C. To this solution was added 
dropwise a solution (at 0 °C) of 3,5-few-(m-chlorophenyl)-4-(2-hydroxyethoxy)- 
benzoic acid ethyl ester (0.302 g, 0.700 mmol) in THF (8 mL) over 5 min. This final 
mixture was stirred and warmed to room temperature over 30 min. At this point, the 
reaction mixture was quenched with H 2 0 (3 mL) and diluted with EtOAc (40 mL). 
The organic layer was washed with 1 N HC1 (3 x 7 mL), brine (7 mL), and H 2 0:brine 
(1:1, 14 mL) and then dried (Na^OJ. After concentration, the residue was purified 
by flash chromatography (0 to 15% EtOAc/hexane gradient) to afford the product 
(0.286 g, 72%) as an oily white solid; 'H NMR (DMSO-^) 5 0.86 (t, J = 7.7 Hz, 3H), 
1.20-1.37 (m, 18H), 1.46-1.57 (m, 2H), 3.13 (dd, J = 6.9, 11.5 Hz, 2H), 3.20-3.33 (m, 
4H), 4.46 (t, J = 6.2 Hz, 1H), 7.43-7.57 (m, 4H), 7.59-7.63 (m, 2H), 7.68-7.73 (m, 
2H), 7.89 (s, 2H), 8.67 (t, J = 6.2 Hz, 1H); mass spectrum [(+) APCI], m/z 570 (M + 
H) + . 

step 3 f3.3"-Dichloro-5'-dodecvlcarbamovl-ri.l':3'.1"1terphenvl-2'-vloxvVacetic acid 

To a stirred solution of A^-dodecyl-3,5-fcw(m-chlorophenyl)-4-(2-hydroxy- 
ethoxy)benzamide (0.277 g, 0.485 mmol) in CH 3 CN:CH 2 C1 2 (5:3, 8 mL) at room 
temperature was added NMMO (0.114 g, 0.970 mmol) followed by TPAP (0.017 g, 
0.0485 mmol). After 2 h, the reaction mixture still showed presence of intermediate 
aldehyde. Another 0.3 eq. of NMMO (0.017 g) and 0.02 eq. TPAP (0.003 g) was 
added, and the reaction was stirred for an additional 3 h. The mixture was quenched 
with H 2 0 (2 mL) followed by aq. 10% NaHS0 3 (15 mL). After stirring for 20 min., 
the mixture was diluted with EtOAc (40 mL). The resulting organic layer was washed 
with 1 N HC1 (3x7 mL) and brine (2x7 mL) and then dried (NajSOJ. After 
concentration, the residue was purified by preparatory plate chromatography (100% 
EtOAc) to afford the product (0.081 g, 29%) as a gray solid, mp 151-156 °C; 'H 
NMR (DMSO-rf 6 ) 5 0.83 (t, J = 6.8 Hz, 3H), 1.15-1.32 (m, 18H), 1.46-1.55 (m, 2H), 
3.25 (dd, J = 7.2, 13.2 Hz, 2H), 3.84 (s, 2H), 7.44-7.52 (m, 4H), 7.57 (t, J = 2.0 Hz, 
1H), 7.58 (t, J = 1.8 Hz, 1H), 7.67-7.70 (m, 2H), 7.86 (s, 2H), 8.55 (t, J = 5.7 Hz, 1H), 
12.54-12.86 (bs, 1H); IR (KBr) 3360, 2930, 2850, 1725, 1620, 1565, 1465, 1385, 
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1345, 1245, 1200, 1150, 1075, 1065, 880, 800, 755, and 705 cm 1 ; mass spectrum [(-) 
ESI], m/z 582/584/586 (M - H)'; Anal. Calcd. for C3 3 H 39 C1 2 N0 4 : C, 67.80; H, 6.72; 
N, 2.40, Found: C, 67.63; H, 6.77; N, 2.34. 

Example 34 

f3-Bromo-3 , -chIoro-5-dodecvlcarbamovl-biphenvl-2-vl oxv)-acetic acid 

step 1 3-Bromo-5-<'m-chlorophenylV4-f2-hydroxyethoxy')benzoic acid ethyl ester 

3-Bromo-5-(m-chlorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester 
was prepared as a white solid (5.01 g, 30%) from 3-bromo-4-(2-hydroxyethoxy)-5- 
iodobenzoic acid ethyl ester using the procedure to step 1 of Example 33 (product 2: 
mono-arylation), mp 107.5-1 10.5 °C; 'H NMR (DMSO-d 6 ) 5 1.33 (t, J = 7.0 Hz, 3H), 
3.45 (q, J = 5.5 Hz, 2H), 3.61 (t, J = 5.5 Hz, 2H), 4.33 (dd, J = 7.2, 14.3 Hz, 2H), 4.69 
(t, J = 5.7 Hz, 1H), 7.50-7.56 (m, 3H), 7.64-7.66 (m, 1H), 7.88 (d, J = 2.2 Hz, 1H), 
8.15 (d, J = 2.2 Hz, 1H); IR (KBr) 3240, 3090, 2980, 2930, 1720, 1600, 1570, 1465, 
1445, 1380, 1365, 1355, 1305, 1265, 1240, 1180, 1120, 1080, 1055, 1030, 890, 875, 
810, 760, and 705 cm"'; mass spectrum [(+) APCI], m/z 399/401 (M + H) + , 416/418 
(M + NH 4 ) + . 

step 2 A^-Dodecyl-3-bromo-5-fm-chlorophenyD-4-( , 2-hydroxyethoxvVbenzamide 

A^-Dodecyl-3-bromo-5-(m-chlorophenyl)-4-(2-hydroxyethoxy)benzamide was 
prepared as a colorless oil (0.110 g, 33%) from 3-bromo-5-(m-chlorophenyl)-4-(2- 
hydroxyethoxy)benzoic acid ethyl ester using a procedure similar to step 2 of 
Example 33; 'H NMR (DMSO-</ 6 ) 8 0.86 (t, J = 7.7 Hz, 3H), 1.17-1.36 (m, 18H), 
1.46-1.57 (m, 2H), 3.20-3.30 (m, 2H), 3.46 (dd, J = 5.4, 11.5 Hz, 2H), 3.58 (t, J = 5.4 
Hz, 2H), 4.69 (t, J = 6.2 Hz, 1H), 7.48-7.60 (m, 3H), 7.65-7.71 (m, 1H), 7.87 (d, J = 
2.3 Hz, 1H), 8.10 (d, J = 2.3 Hz, 1H), 8.58 (t, J = 6.2 Hz, 1H); mass spectrum [(-) 
ESI], m/z 536 (M - H)\ 596/598/600 (M + OAc - H)\ 
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ste P 3 (3-Bromo-3'-chloro-5-do(iecvlcarhaTnnv l-bi D henvT-?-vl OX vy a c ft f^ ariH 

The title compound was prepared as an gray solid (0.051 g, 43%) from A^- 
dodecyl-3-bromo-5-(w-chlorophenyl)-4-(2-hydroxyethoxy)benzamide using a 
procedure similar to step 3 of Example 33, mp >100 °C (decomp.); 'H NMR (DMSO- 
d 6 ) 8 0.83 (t, J = 6.8 Hz, 3H), 1.18-1.31 (m, 18H), 1.49 (t, J = 6.8 Hz, 2H), 3.23 (dd, J 
= 6.8, 13.0 Hz, 2H), 3.77 (s, 2H), 7.41-7.47 (m, 2H), 7.57-7.60 (m, 1H), 7.66-7.68 (m, 
1H), 7.79 (d, J = 2.2 Hz, 1H), 8.04 (d, J = 2.2 Hz, 1H), 8.53 (t, J = 5.3 Hz, 1H); IR 
(KBr) 3290, 3090, 2930, 2850, 1630, 1555, 1465, 1430, 1325, 1225, 1190, 1110, 
1075, 1020, 920, 885, 840, 800, 770, 710, 690, and 600 cm 1 ; mass spectrum [(+) 
ESI], m/z 552/554/556 (M + H) + ; Anal. Calcd. for C 27 H 33 BrClN0 4 - 1.33H 2 0: C, 
56.21; H, 6.58; N, 2.43, Found: C, 56.01; H, 5.96; N, 2.39. 

Example 35 

f3,3 ,, -Djchloro-5 > 48-phenvl-oc^lcarhamnvn-ri .l ? :3'.r'1t«>rphenvl-2'-vlnvYl - 
15 acetic acid 

ste P 1 ^•-f8-Phenvl-octYl)-3,5-^ t .Y-rm-chlorop hen Y I V4-r2-hvdrn y vethoxvVben 7 . a TTiiHe. 

To a flamed dried round bottom flask with 8-phenyloctyl amine (0.484 mL, 
2.43 mmol) and THF (5 mL) cooled to 0 °C was added «-BuLi (0.972 mL, 2.5 M in 
hexane, 2.43 mmol) dropwise over a 5 min. period. The resulting solution was 
allowed to stir 5 min. and then warmed to room temperature for 30 min. This solution 
was then added dropwise to a solution of 3,5-6w-(m-chlorophenyl)-4-(2- 
hydroxyethoxy)benzoic acid ethyl ester (0.300 g, 0.696 mmol) in THF (15 mL) at -20 
°C This final mixture was stirred at -20 °C for 15 min and then warmed to room 
temperature for 15 min. At this point, the reaction mixture was quenched with H,0 
(10 mL) and diluted with EtOAc (200 mL). The organic layer was washed with 1 N 
HC1 (20 mL), sat. aq. NaHC0 3 (20 mL), and brine (20 mL) and then dried (MgS0 4 ). 
After concentration, the residue was purified by the Biotage Flash 40 apparatus (20 to 
40% EtOAc/petroleum ether gradient) to afford the product (0.267 g, 65%) as a clear 
oil; 'H NMR (CDC1 3 ) 5 1.09-1.48 (m, 9H), 1.48-1.72 (m, 4H), 2.58 (t, J = 6.8 Hz, 
2H), 3.30-3.35 (m, 2H), 3.35-3.41 (m, 2H), 3.46 (dd, J = 6.8, 13.0 Hz, 2H), 6.07-6.18 
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(m, 1H), 7.11-7.19 (m, 3H), 7.21-7.31 (m, 2H), 7.35-7.44 (m, 4H), 7.44-7.57 (m, 2H), 
7.63 (s, 2H), 7.77 (s, 2H); mass spectrum [(+) ESI], m/z 590 (M) + . 

step 2 r3. 3' '-Dichloro-S'-rS-phenvl-octvlcarbamovn-r l.l':3'.l "lterphenvl-2 , -vloxv1- 
5 acetic acid 

The title compound was prepared as an off white solid (0.151 g, 57%) from A^- 
(8-phenyl-octyl)-3,5-feiJ-(m-chlorophenyl)-4-(2-hydroxyethoxy)benzamide using a 
procedure similar to step 3 of Example 33, mp 165-167 °C; 'H NMR (DMSO-d 6 ) 5 
1.20-1.32 (m, 8H), 1.46-1.57 (m, 4H), 2.51 (dd, J = 7.7, 15.6 Hz, 2H), 3.25 (dd, J - 

10 6.8, 13.2 Hz, 2H), 3.83 (s, 2H), 7.10-7.17 (m, 3H), 7.21-7.26 (m, 2H), 7.44-7.51 (m, 
4H), 7.56-7.59 (m, 2H), 7.67-7.69 (m, 2H), 7.86 (s, 2H), 8.56 (t, J = 5.5 Hz, 1H), 
12.45-12.94 (bs, 1H); IR (KBr) 3320, 3090, 3030, 2920, 2830, 2520, 1730, 1610, 
1565, 1475, 1455, 1390, 1340, 1310, 1245, 1200, 1075, 1055, 875, 800, 780, 755, and 
700 cm '; mass spectrum [(+) ESI], m/z 604 (M + H) + ; Anal. Calcd. for C 3S H 35 C\JS!0 4 

15 ■ 0.5H 2 O: C, 68.51; H, 5.91; N, 2.28, Found: C, 68.36; H, 5.83; N, 2.32. 

Example 36 

(5 , -Octadecvloxv-n.l , ;3M ,> lterphenvl-2 , -vloxv>-acetic acid 

20 step 1 ( , 5 , -Octadecyloxy-ri.r:3'.r'1terphenvl-2'-vloxv')acetic acid methyl ester 

To a stirred solution of 5'-octadecyloxy-[l,l';3',r']terphenyl-2'-ol (0.250 g, 
0.486 mmol, Akzo Chemie, Netherlands, Stabilizer A-2751) and K 2 C0 3 (0.0739 g, 
0.535 mmol) in DMF (9 mL) and THF (4 mL) at room temperature was added 
dropwise methyl bromoacetate (0.0922 mL, 0.972 mmol). After 7 days at this 

25 temperature, it was diluted with H z O (50 mL) followed by excess EtOAc (400 mL). 
The organic layer was washed with 1 N HC1 (50 mL), sat. aq. NaHC0 3 (50 mL), and 
brine (50 mL) and then dried (MgSOJ. After concentration, the residue was purified 
by flash chromatography (0 to 15% EtO Ac/petroleum ether gradient) to afford the 
product (0.225 g, 79%) as a white solid, mp 66-69 °C; 'H NMR (DMSO-^) 5 0.84 (t, 

30 J = 7.0 Hz, 3H), 1.17-1.34 (m, 28H), 1.34-1.43 (m, 2H), 1.65-1.74 (m, 2H), 3.36 (s, 
3H), 3.75 (s, 2H), 4.01 (t, J = 6.2 Hz, 2H), 6.86 (s, 2H), 7.33-7.45 (m, 6H), 7.56 (d, J 
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= 7.2 Hz, 4H); IR (KBr) 3420, 3050, 2920, 2860, 1770, 1600, 1575, 1465, 1420, 
1365, 1235, 1210, 1200, 1095, 1060, 755, and 710 cm '; mass spectrum [(+) FAB], 
m/2 587 (M + H) + , 609 (M + Na) + ; Anal. Calcd. for C 39 H S4 N0 4 : C, 79.82; H, 9.27; N, 
0.00, Found: C, 79.47; H, 9.21; N, -0.01. 

step 2 (5'-Octadecvloxv-n , P:3 M "lterp he.n Yl^'-vloxv^ rP.Hr 

To a stirred solution of (5 , -octadecyloxy-[l,l , ;3 , ,l"]terphenyl-2'- 
yloxy)acetic acid methyl ester (0.182 g, 0.310 mmol) in THF:MeOH (3:2, 10 mL) at 
room temperature was added dropwise 1 N KOH (1.55 mL, 1.55 mmol). After 2 h at 
this temperature, it was concentrated and diluted with H 2 0. The solution was then 
acidified to pH 1 with 2 N HC1. The resulting solid was filtered off, washed with H 2 0, 
and dried on the high vacuum for 18 h to afford the product (0.166 g, 93%) as a white 
solid, mp 90.5-92 °C; 'H NMR (DMSO-^) 5 0.83 (t, J = 6.8 Hz, 3H), 1.16-1.35 (m, 
28H), 1.35-1.44 (m, 2H), 1.65-1.74 (m, 2H), 3.63 (s, 2H), 4.01 (t, J = 6.4 Hz, 2H), 
6.86 (s, 2H), 7.32-7.44 (m, 6H), 7.58 (dd, J = 1.5, 8.3 Hz, 4H), 12.20-12.75 (bs, 1H); 
IR (KBr) 3430, 3070, 2920, 2840, 1725, 1600, 1575, 1465, 1410, 1360, 1265, 1220, 
1200, 1090, 750, and 695 cm"'; mass spectrum [EI], m/z 572 (M) + ; Anal. Calcd. for 
C 38 H 52 N0 4 : C, 79.68; H, 9.15; N, 0.00, Found: C, 79.25; H, 8.99; N, 0.09. 

Example 37 

(5'.Benzorb]naphthor2.3-dlthiophen-1 1 -vl.r i .i ». 3 ». V n»Prphenvl-2>-vlnvv^rpHr 
acid 



step 1 5'-Benzorblnaphthor2.3-d1thioDhen-11-v l-ri.r:3'.r'lterDhenvI-2 > -nl 

To a stirred solution of phenylboronic acid (0.232 g, 1.90 mmol), 
Ba(OH) 2 -8H 2 0 (1.09 g, 3.46 mmol), and Pd(OAc) 2 (0.004 g, 0.0173 mmol) in 
DME:H 2 0 (6:1, 21 mL) at room temperature was added 4'-benzo[b]naphtho[2,3- 
d]thiophen-ll-yl-2',6'-diiodophenol (0.500 g, 0.865 mmol)). The mixture was then 
heated at 80 °C for 72 h. At this point, the reaction was acidified to pH 1 with 1 N 
HC1 and diluted with EtOAc (300 mL). The organic layer was washed with H 2 0 (30 
mL) and brine (30 mL) and then dried (MgSOJ. After concentration, the residue was 
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purified by flash chromatography (1 to 16% EtAOc/petroleum ether gradient) to 
afford the product (0.381 g, 92%) as a white glassy solid, mp >78 °C (decomp.); 'H 
NMR (DMSO-4;) 5 7.07 (d, J = 8.1 Hz, 1H), 7.22 (td, J = 1.1, 8.1 Hz, 1H), 7.25 (s, 
2H), 7.32 (tt, J = 1.1, 6.6 Hz, 2H), 7.39-7.52 (m, 6H), 7.56-7.64 (m, 5H), 7.77 (d, J = 
5 8.8 Hz, 1H), 7.99 (d, J = 7.9 Hz, 1H), 8.05 (d, J = 8.1 Hz, 1H), 8.61 (s, 1H), 8.76 (s, 
1H); IR (KBr) 3520, 3430, 3050, 2920, 1590, 1495, 1465, 1420, 1380, 1370, 1320, 
1220, 1120, 1075, 1030, 755, 735, and 705 cm' 1 ; mass spectrum [EI], m/z 478 (M) + ; 
Anal. Calcd. for C 34 H 22 OS • 1.6H 2 0: C, 80.48; H, 5.01; N, 0.00, Found: C, 80.26; H, 
4.63; N, 0.05. 

10 

step 2 ('5 , -Benzorb1naphthor2.3-d1thiophen-ll-vl-ri.l , :3'.r'1terphenvl-2 , -vloxvV 
acetic acid methyl ester 

The title compound was prepared as a white foam (0.788 g, 85%) from 5'- 
benzo[b]naphtho[2,3-d]thiophen-ll-yl-[l,r;3',l"]terphenyl-2'-ol using a procedure 

15 similar to step 1 of Example 36, mp >75 °C (decomp.); 'H NMR (DMSO-d 6 ) 8 3.45 
(s, 3H), 4.13 (s, 2H), 6.91 (d, J = 8.1 Hz, 1H), 7.22-7.27 (m, 1H), 7.33-7.38 (m, 2H), 
7.40-7.49 (m, 7H), 7.49-7.56 (m, 1H), 7.58-7.66 (m, 5H), 7.76 (d, J = 8.6 Hz, 1H), 
7.99 (d, J = 7.9 Hz, 1H), 8.07 (d, J = 8.1 Hz, 1H), 8.64 (s, 1H); IR (KBr) 3430, 3060, 
2940, 1760, 1740, 1615, 1590, 1500, 1465, 1420, 1410, 1390, 1380, 1305, 1200, 

20 1070, 1035, 755, 700, and 615 cm 1 ; mass spectrum [EI], m/z 550 (M) + ; Anal. Calcd: 
for C 37 H 26 0 3 S • 0.75H 2 O C, 78.77; H, 4.91; N, 0.00, Found: C, 78.90; H, 4.65; N, 
0.06. 

step 3 (5 ' -Benzorb1naphthor2.3-dlthiophen- 1 1 -vl-r 1 , V :3 ' . 1 ' ' lterphenvl-2' - vloxvV 
25 acetic acid 

To a stirred solution of (5'-benzo[b]naphtho[2,3-d]thiophen-l 1-yl- 
[l,l';3',l"]terphenyl-2'-yloxy)acetic acid methyl ester (0.094 g, 0.171 mmol) in 
THF:MeOH (3:2, 5 mL) at room temperature was added dropwise 1 N KOH (0.861 
mL, 0.861 mmol). After 2 h at this temperature, it was concentrated and diluted with 
30 H 2 0. The solution was then acidified to pH 1 with 2 N HC1. The resulting solid was 
filtered off, washed with H,0, and dried on the high vacuum for 18 h. This compound 
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was recrystallized from MeOH to afford the product (0.063 g, 69%) as an off white 
solid, mp >136 °C (decomp.); 'H NMR (DMSO-^) 5 4.02 (s, 2H), 6.91 (d, J = 7.9 
Hz, 1H), 7.22-7.27 (m, 1H), 7.33-7.38 (m, 2H), 7.39-7.48 (m, 7H), 7.50-7.55 (m, 1H), 
7.58-7.63 (m, 1H), 7.64-7.68 (m, 4H), 7.77 (d, J = 8.6 Hz, 1H), 7.99 (d, J = 7.9 Hz, 
1H), 8.07 (d, J = 8.1 Hz, 1H), 8.64 (s, 1H), 12.51-12.70 (bs, 1H); IR (KBr) 3410, 
3070, 2910, 1735, 1680, 1610, 1500, 1465, 1420, 1395, 1385, 1325, 1210, 1165, 
1070, 1040, 755, 735, and, 700 cm"'; mass spectrum [(+) FAB], m/z 537 (M + H) + ; 
Anal. Calcd. for C 36 H 24 0 3 S • 0.5H,O: C, 79.24; H, 4.62; N, 0.00, Found: C, 78.98; 
H, 4.32; N, 0.02. 

Example 38 

(S^-Nitro-n.l'taM'Hterphenvl^'-vloxvVacetic aciH 

step 1 (5'-Nitro-ri.r:3'.l"1terphenvl-2'-vloxv')acetic acid methvl gster 

To a stirred solution of 5'-nitro-[l,l';3',l"]terphenyl-2'-ol (0.250 g, 0.858 
mmol) and K 2 C0 3 (0.130 g, 0.944 mmol) in DMF (9 mL) at room temperature was 
added dropwise methyl bromoacetate (0.162 mL, 1.72 mmol). After 72 h at this 
temperature, it was diluted with H 2 0 (20 mL) followed by excess EtOAc (200 mL). 
The organic layer was washed with 1 N HC1 (50 mL), sat. aq. NaHC0 3 (50 mL), and 
brine (50 mL) and then dried (MgS0 4 ). After concentration, the residue was purified 
by flash chromatography (5 to 30% acetone/hexane gradient) to afford the product 
(0.309 g, 99%) as a clear oil; 'H NMR (DMSO-d 6 ) 8 3.37 (s, 3H), 4.03 (s, 2H), 7.43- 
7.53 (m, 6H), 7.60-7.64 (m, 4H), 8.14 (s, 2H); IR (film) 3420, 3080, 2950, 1770, 
1745, 1590, 1530, 1500, 1455, 1440, 1410, 1350, 1305, 1210, 1110, 1070, 910, 745, 
and 700 cm 1 ; mass spectrum [EI], m/z 363 (M) + ; Anal. Calcd. for C 2I H I7 N0 5 • 
0.75H 2 O: C, 66.93; H, 4.95; N, 3.72, Found: C, 66.89; H, 4.67; N, 3.51. 

step 2 (5' -Nitro-f 1 . 1 ' :3 ' . 1 ' ' 1 terohenvl-2 ' - vlox vV acetic acid 

The title compound was prepared as a white solid (0.229 g, 86%) from (5'- 
nitro-[l,l';3',l"]terphenyl-2'-yloxy)acetic acid methyl ester using a procedure 
similar to step 2 of Example 36, mp 153.5-156 °C; 'H NMR (DMSO-^) 5 3.92 (s, 
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2H), 7.42-7.52 (m, 6H), 7.61-7.65 (m, 4H), 8.13 (s, 2H), 12.15-13.20 (bs, 1H); IR 
(KBr) 3410, 3070, 2910, 2570, 1750, 1705, 1590, 1525, 1500, 1450, 1410, 1395, 
1350, 1305, 1290, 1250, 1220, 1110, 1070, 910, 745, 725, and 710 cm 1 ; mass 
spectrum [EI], m/z 349 (M) + ; Anal. Calcd. for C 20 H 15 NO 5 : C, 68.76; H, 4.33; N, 4.01, 
Found: C, 68.66; H, 4.33; N, 3.89. 

Example 39 

fS'-Methoxv-n.l^SM'nterDhenvl-l^.vln xv^cetic aciH 

step 1 2. 6-Dibromo-4-methoxvpheno1 

To a stirred solution of 4-methoxyphenol (0.500 g, 4.03 mmol) in 
CH 2 Cl 2 :MeOH (5:2, 70 mL) at room temperature was added BTMABr 3 (3.30 g, 8.46 
mmol). After 18 h at this temperature, it was concentrated and diluted with EtOAc 
(150 mL) and H 2 0 (50 mL).The organic layer was washed with brine (50 mL) and 
then dried (MgS0 4 ). After concentration, the residue was purified by flash 
chromatography (2 to 12% EtO Ac/petroleum ether gradient) and recrystallization 
from MeOH:H 2 0 (1:3) to afford the product (1.00 g, 88%) as a tan solid, mp 83-86 
°C; *H NMR (DMSO-d 6 ) 5 3.70 (s, 3H), 7.15 (s, 2H), 9.33 (s, 1H); IR (KBr) 3390, 
2960, 2830, 1610, 1575, 1480, 1430, 1410, 1360, 1250, 1210, 1165, 1040, 845, 775, 
and 745 cm" 1 ; mass spectrum [EI], m/z 280 (M) + ; Anal. Calcd. for C 7 H 6 Br 2 0 2 : C, 
29.82; H, 2.15; N, 0.00, Found: C, 30.04; H, 2.15; N, 0.00. 

step 2 5 , -Methoxv-ri.r:3\r , 1terphenvl-2'-nl 

To a stirred solution of phenylboronic acid (0.0842 g, 0.691 mmol), 
Ba(OH) 2 -8H 2 0 (0.396 g, 1.26 mmol), and Pd(OAc) 2 (0.0014 g, 0.00628 mmol) in 
DME:H 2 0 (6: 1, 7 mL) at room temperature was added 2,6-dibromo-4-methoxyphenol 
(0.0885 g, 0.314 mmol)). The mixture was then heated at 80 °C for 18 h. The 
reaction was 50% complete, and an additional 2.2 eq. of phenylboronic acid and 0.02 
eq. Pd(OAc) 2 were added and continued heating for another 24 h. At this point, the 
reaction was acidified to pH 1 with 1 N HC1 and diluted with EtOAc (100 mL). The 
organic layer was washed with H 2 0 (10 mL) and brine (10 mL) and then dried 
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(MgS0 4 ). After concentration, the residue was purified by flash chromatography (1 to 
5% EtAOc/petroleum ether gradient) to afford the product (0.029 g, 33%) as a clear 
oil; 'H NMR (CDC1 3 ) 5 3.83 (s, 3H), 5.04 (s, 1H), 6.86 (s, 2H), 7.37-7.42 (m, 2H), 
7.45-7.50 (m, 4H), 7.54-7.68 (m, 4H); IR (film) 3540, 3060, 2930, 2820, 1605, 1580, 
5 1500, 1470, 1425, 1360, 1330, 1210, 1175, 1120, 1060, 1040, 1025, 755, 700, and 
500 cm'; mass spectrum [EI], m/z 276 (M) + ; Anal. Calcd. for C 19 H I6 0 2 • 0.80H 2 O: C, 
78.49; H, 6.10; N, 0.00, Found: C, 78.19; H, 5.54; N, 0.19. 

step 3 ( , 5 , -Methox v-ri.r:3'.l "lterphenvl-2'-vloxv'>acetic acid methvl ester 
10 The title compound was prepared as a solid (0.106 g, 99%) from 5'-methoxy- 

[l,l';3',l"]terphenyl-2'-ol using a procedure similar to step 1 of Example 36; 'H 
NMR (CDC1 3 ) 8 3.46 (s, 3H), 3.77 (s, 2H), 3.86 (s, 3H), 6.89 (s, 2H), 7.32-7.46 (m, 
6H), 7.63 (d, J = 8.3 Hz, 4H). 

15 step 4 ( 5 ' -Methoxv-r 1 . V :3 ' . 1 " lterphenvl-2 ' - vlox vlacetic acid 

The title compound was prepared as a white solid (0.099 g, 91%) from (5'- 
methoxy-[l,l';3',l"]terphenyl-2'-yloxy)acetic acid methyl ester using a procedure 
similar to step 2 of Example 36, mp 143-145 °C; 'H NMR (DMSO-<i 6 ) 5 3.65 (s, 2H), 
3.80 (s, 3H), 6.89 (s, 2H), 7.33-7.39 (m, 2H), 7.39-7.45 (m, 4H), 7.57-7.61 (m, 4H), 

20 12.40-12.46 (bs, 1H); IR (KBr) 3380, 3080, 2920, 2890, 2810, 1770, 1740, 1600, 
1575, 1495, 1470, 1425, 1360, 1240, 1210, 1180, 1160, 1070, 1045, 755, and 700 cm" 
'; mass spectrum [EI], m/z 334 (M) + ; Anal. Calcd. for C 21 H I8 0 4 • 0.25H 2 O: C, 74.43; 
H, 5.50; N, 0.00, Found: C, 74.21; H, 5.49; N, 0.09. 

25 Example 40 

rS'-Bromo-ri.l'rS'.rnterphenvl .l'-vloxv^.arPtir arid 

step 1 4-Bromo-2.6-diiodophenol 

To a stirred solution of 4-bromophenol (0.500 g, 2.89 mmol) and ground 
30 NaOH pellets (0.231 g, 5.78 mmol) in MeOH (18 mL) at 0 °C was added I, (1.83 g, 
7.23 mmol) portionwise over 1 h. After 2 h at this temperature, it was acidified to pH 
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1 with 2 N HC1 and then further diluted with H 2 0 (50 mL). This aqueous solution was 
extracted with EtOAc (200 mL). The organic layer was washed with 10% aq. Na^C^ 
(50 mL), H 2 0 (30 mL), and brine (30 mL) and then dried (MgSOJ. After 
concentration, the residue was purified by flash chromatography (2 to 10% 
5 EtOAe/petroleum ether gradient) to afford the product (0.525 g, 43%) as a solid, mp 
122-124°C; 'H NMR (CDC1 3 ) 5 5.74 (s, 1H), 7.79 (s, 2H). 

step 2 S^Bromo-n.riSM'Hterphenvl^'-ol 

The title compound was prepared as a solid (0.081 g, 42%, product 1: bis- 
10 arylated) from 4-bromo-2,6-diiodophenol using a procedure similar to step 1 of 
Example 37; 'H NMR (CDC1 3 ) 5 5.37 (s, 1H), 7.34-7.58 (m, 12H);(for frw-arylated 
product - see step 1 of Example 41). 

step 3 r S'-Bromo-n.r :3\T nterphenvl^'-vloxv^acetic acid methvl ester 
15 The title compound was prepared as a solid (0.085 g, 96%) from 5'-bromo- 

[l,r;3',r']terphenyl-2'-ol using a procedure similar to step 1 of Example 36; *H 
NMR (CDC1 3 ) 5 3.47 (s, 3H), 3.80 (s, 2H), 7.34-7.50 (m, 8H), 7.59 (d, J = 8.2 Hz, 
4H). 

20 step 4 (5 ; -Bromo- ri.l':3M"1 terphen vl-2 ' -vloxv^acetic acid 

The title compound was prepared as a white solid (0.062 g, 83%) from (5'- 
bromo-[l,r;3 > ,r , ]terphenyl-2'-yloxy)acetic acid methyl ester using a procedure 
similar to step 2 of Example 36, mp >50 °C (decomp.); l H NMR (CDC1 3 ) 5 3.81 (s, 
2H), 7.38-7.50 (m, 7H), 7.52-7.56 (m, 5H); IR (KBr) 3400, 3050, 2900, 1730, 1565, 

25 1495, 1460, 1420, 1210, 1060, 875, 735, 700, and 610 cm 1 ; mass spectrum [(+) 
FAB], m/z 382 (M) + , 405 (M + Na) + ; Anal. Calcd. for C 20 H 15 BrO 3 : C, 62.68; H, 3.95; 
N, 0.00, Found: C, 62.25; H, 4.01; N, 0.01. 
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Example 41 

rrS'-Phenvin.l '^'.r'-terphenvll-l'-vnoxvlacetic arid 

step 1 5'-Phenviri.l':3'.l"-terphenvll-2'-ol 

The title compound was prepared as a solid (0.055 g, 28%, product 2: tris- 
arylation) from 4-bromo-2,6-diiodophenol using the procedure to step 2 of Example 
40; 'H NMR (CDC1 3 ) 8 5.45 (s, 1H), 7.27-7.57 (m, 1 1H), 7.62 (d, J = 8.3Hz, 6H). 

step 2 US '-Phenvir 1 . V :3 \ . 1 "-terphenvll-2' -vDoxvlacetic acid 

The title compound was prepared as a white solid (0.040 g, 72%) using 5'- 
phenyl[l,r:3\l"-terphenyl]-2'-ol and a procedure similar to steps 3 and 4 of 
Example 40, mp >68 °C (decomp.); 'H NMR (CDC1 3 ) 5 3.89 (s, 2H), 7.35-7.52 (m, 
9H), 7.59 (s, 2H), 7.60-7.65 (m, 6H); IR (KBr) 3420, 3040, 2910, 1730, 1610, 1495, 
1460, 1420, 1215, 1090, 880, 750, and 700 cm 1 ; mass spectrum [(+) FAB], m/z 380 
(M) + , 403 (M + Na) + ; Anal. Calcd. for C 26 H 20 O 3 • 0.25H 2 O: C, 81.12; H, 5.37; N, 
0.00, Found: C, 80.94; H, 5.46; N, 0.03. 

Example 42 

( 1.3-Diphen vl-dibenzofuran-2-vloxv)-acetic acid 

step 1 1 .3-Dibromodibenzofuran-2-ol 

The title compound was prepared as a tan solid (0.840 g, 91%) from 2- 
hydroxydibenzofuran using a procedure similar to step 1 of Example 39, mp 176-178 
°C; 'H NMR (DMSO-</ 6 ) 8 7.46 (td, J = 0.88, 8.1 Hz, 1H), 7.58-7.63 (m, 1H), 7.72 (d, 
J = 8.3 Hz, 1H), 8.05 (s, 1H), 8.44 (dt, J = 0.44, 7.9 Hz, 1H), 9.85 (s, 1H); IR (KBr) 
3420, 3110, 1630, 1460, 1425, 1375, 1340, 1230, 1170, 1150, 1120, 880, 860, 845, 
745, and 715 cm' 1 ; mass spectrum [El], m/z 340 (M) + ; Anal. Calcd. for C 12 H 6 Br 2 0 2 : 
C, 42.14; H, 1.77; N, 0.00, Found: C, 42.11; H, 1.74; N, 0.09. 
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step2 1 .3-Diphenvldibenzofuran-2-oI 

The title compound was prepared as a light yellow-orange solid (0.058 g, 
59%) from l,3-dibromodibenzofuran-2-o! using a procedure similar to step 2 of 
Example 39, mp >46 °C (decomp.); ] H NMR (CDC1 3 ) 5 5.14 (s, 1H), 6.99-7.08 (m, 
2H), 7.35-7.44 (m, 2H), 7.48-7.68 (m, 11H); IR (KBr) 3530, 3060, 1600, 1500, 1460, 
1450, 1420, 1320, 1260, 1220, 1160, 1130, 1070, 890, 800, 750, and 700 cm' 1 ; mass 
spectrum [EI], m/z 336 (M) + ; Anal. Calcd. for QJH^O, • 1.0H 2 O: C, 81.34; H, 5.12; 
N, 0.00, Found: C, 81.12; H, 4.79; N, -0.03. 

step 3 n^-Diphenyl-dibenzofuran^-vloxv'lacetic acid methyl ester 

The title compound was prepared as a solid (0.115 g, 79%) from 1,3- 
diphenyldibenzofuran-2-ol using a procedure similar to step 1 of Example 36; *H 
NMR (CDC1 3 ) 5 3.46 (s, 3H), 3.86 (s, 2H), 7.00-7.15 (m, 2H), 7.30-7.77 (m, 13H). 

step 4 ( 1 J-Diphenvl-dibenzofuran^-vloxv^acetic acid 

The title compound was prepared as a white solid (0.091 g, 88%) from (1,3- 
diphenyl-dibenzofuran-2-yloxy)acetic acid methyl ester using a procedure similar to 
step 2 of Example 36, mp >120 °C (decomp.); *H NMR (DMSO-rf 6 ) 8 3.66 (s, 2H), 
6.80 (d, J = 7.5 Hz, 1H), 7.09-7.15 (m, 1H), 7.33-7.39 (m, 1H), 7.39-7.47 (m, 3H); 
7.48-7.56 (m, 5H), 7.68 (d, J = 8.1 Hz, 1H), 7.70-7.74 (m, 3H); IR (KBr) 3420, 3070, 
2950, 2910, 1730, 1610, 1500, 1465, 1455, 1405, 1330, 1310, 1240, 1220, 1175, 
1155, 1070, 750, and 700 cm* 1 ; mass spectrum [EI], m/z 394 (M) + ; Anal. Calcd. for 
C 26 H 18 0 4 - 1.25H 2 0: C, 74.90; H, 4.96; N, 0.00, Found: C, 75.07; H, 4.89; N, 0.06. 

Example 43 

f2-Benzovl-4.6-dibromO"benzofuran-5-vloxvtecetic acid 

step 1 Benzofuran -5-ol 

To a stirred solution of 5-methoxybenzofuran (0.100 g, 0.675 mmol) in 
CH 2 C1 2 (10 mL) at -78 °C was added dropwise a 1.0 M solution of boron tribromide 
in CH 2 C1 2 (2.16 mL, 2.16 mmol). After 1 h at this temperature, it was warmed to 
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room temperature and stirred an additional 18 h. At this point, the reaction was 
quenched with H 2 0 and diluted with EtOAc (50 mL). The organic layer was washed 
brine (10 mL) and then dried (MgS0 4 ). After concentration, the residue was purified 
by the Biotage Flash 40 apparatus (15 to 30% acetone/hexane gradient) to afford the 
product (0.064 g, 71%) as a waxy off white solid, mp 55-57 °C; 'H NMR (CDC1 3 ) 5 
4.53-4.70 (bs, 1H), 6.67 (d, J = 0.66, 2.0 Hz, 1H), 6.81 (dd, J = 2.6, 8.8 Hz, 1H), 7.01 
(d, J = 2.4 Hz, 1H), 7.36 (d, J = 8.8 Hz, 1H), 7.59 (d, J = 2.2 Hz, 1H); IR (KBr) 3240, 
2960, 1625, 1610, 1545, 1460, 1410, 1385, 1290, 1195, 1125, 1110, 1030, 865, 810, 
765, 735, and 620 cm" 1 ; mass spectrum [EI], m/z 134 (M) + ; Anal. Calcd. for C 8 H 6 0 2 : 
C, 71.63; H, 4.51; N, 0.00, Found: C, 71.19; H, 4.72; N, 0.05. 

step 2 2-Benzoylbenzofuran-5-ol 

To a flamed dried round bottom flask with benzofuran-5-ol (0.100 g, 0.754 
mmol) and THF (10.0 mL) cooled to - 10 °C was added n-BuLi (0.684 mL, 2.5 M in 
hexane, 1.71 mmol) dropwise over a 10 min. period. The resulting solution was 
allowed to stir 10 min. while warming to -5 °C. After cooling the mixture back down 
to -20 °C, N-methoxy-N-methylbenzamide (0.125 mL, 0.820 mmol) was added 
dropwise. The solution was stirred at this temperature for 0.5 h and then warmed to 
room temperature for an additional 3 h. At this point, the reaction mixture was 
quenched with sat. aq. NH 4 C1 (10 mL) and diluted with EtOAc (100 mL). The organic 
layer was washed with additional sat. aq. NH 4 C1 (10 mL) and brine (10 mL) and then 
dried (MgS0 4 ). After concentration, the residue was purified by flash 
chromatography (10 to 30% EtO Ac/petroleum ether gradient) to afford the product 
(0.089 g, 50%) as a yellow powder, mp 159-160 °C; 'H NMR (DMSO-d 6 ) 5 7.02 (d, J 
= 2.4, 8.8 Hz, 1H), 7.1 1 (d, J = 2.4 Hz, 1H), 7.54-7.62 (m, 3H), 7.64 (d, J = 0.66 Hz, 
1H), 7.68-7.73 (m, 1H), 7.94-7.99 (m, 2H), 9.51 (s, 1H); IR (KBr) 3380, 2920, 1630, 
1600, 1580, 1545, 1470, 1430, 1360, 1335, 1325, 1260, 1200, 1170, 1125, 980, 890, 
860, 820, 725, and 630 cm 1 ; mass spectrum [EI], m/z 238 (M) + ; Anal. Calcd. for 
C 15 H !0 O 3 0.25H 2 O: C, 74.22; H, 4.36; N, 0.00, Found: C, 73.99; H, 4.48; N, 0.13. 
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step 3 r2-BenzoyI-4.6-dibromobenzofu ran-5-vloxv')acetic acid methvl ester 

The title compound was prepared as a solid (0.072 g, 58%) using 2- 
benzoylbenzofuran-5-ol and a procedure similar to steps 1 and 3 of Example 39; 'H 
NMR (CDC1 3 ) 5 3.92 (s, 3H), 4.68 (s, 2H), 7.47 (s, 1H), 7.57 (t, J = 9.3 Hz, 2H), 7.68 
(t, J = 9.3 Hz, 1H), 7.86 (s, 1H), 8.04 (d, J = 8.5 Hz, 2H); mass spectrum [(+) ESI], 
m/z 469 (M + H) + . 

step 4 (2-BenzoyI-4.6-dibromobenzofuran-5-vloxv')acetic acid 

The title compound was prepared as an off white solid (0.060 g, 88%) from 
(2-benzoyl-4,6-dibromobenzofuran-5-yloxy)acetic acid methyl ester using a 
procedure similar to step 2 of Example 36, mp 179-181 °C; 'H NMR (DMSO-<i 6 ) 8 
4.54 (s, 2H), 7.58 (d, J = 0.88 Hz, 1H), 7.60-7.65 (m, 2H), 7.74 (tt, J = 1.3, 6.8 Hz, 
1H), 7.99-8.03 (m, 2H), 8.31 (d, J = 0.88 Hz, 1H), 12.98-13.32 (bs, 1H); IR (KBr) 
3420, 3080, 2910, 2580, 1740, 1645, 1610, 1540, 1440, 1410, 1330, 1290, 1250, 
1175, 1125, 1070, 1000, 970, 915, 860, 800, 715, and 675 cm' 1 ; mass spectrum [(-) 
ESI], m/z 451 (M - H)'; Anal. Calcd. for C 17 H 10 Br 2 O 5 : C, 44.97; H, 2.22; N, 0.00, 
Found: C, 44.71; H, 2.13; N, 0.04. 

Example 44 

(5 > -Butoxv-ri.r:3M >> 1terDhenvl-2 > -vlo y v > ace tic acid 

step 1 3.5-Diiodo-4-methoxvethoxymethoxvhenzaldehyde 

To a stirred solution of 3,5-diiodo-4-hydroxybenzaldehyde (10.0 g, 26.7 
mmol) in THF (267 mL) at 0 °C was added NaH (1.39 g, 34.7 mmol). After 0.5 h at 
this temperature, MEMC1 (4.88 mL, 42.7 mmol) was added dropwise. The reaction 
mixture was stirred for another 15 min. at 0 °C and then at room temperature for 18 
h. The resulting mixture was quenched with 0.1 N NaOH and extracted with Et,0 
(1000 mL). The organic layer was washed with 0.1 N NaOH (3 x 100 mL) and brine 
(100 mL) and then dried (MgS0 4 ). After concentration, the residue was purified by 
flash chromatography (5 to 15% EtO Ac/petroleum ether gradient) to afford the 
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product (8.60 g, 69%) as a solid; 'H NMR (CDC1 3 ) 8 3.44 (s, 3H), 3.67 (t, J = 5.5 Hz, 
2H), 4.16 (t, J = 5.5 Hz, 2H), 5.34 (s, 2H), 8.29 (s, 2H), 9.82 (s, 1H). 

step 2 2'-Methoxvethoxvmethoxv-ri.r:3 , .r , 1terDhenvl-5 > -carboxaldehvde 

The title compound was prepared as a solid (0.995 g, 84%) from 3,5-diiodo-4- 
methoxyethoxymethoxybenzaldehyde using a procedure similar to step 1 of Example 
37; 'H NMR (CDC1,) 5 2.83-2.90 (m, 2H), 2.93-2.99 (m, 2H), 3.17 (s, 3H), 4.52 (s, 
2H), 7.33-7.49 (m, 6H), 7.62 (d, J = 8.3 Hz, 4H), 7.90 (s, 2H), 10. 06 (s, 1H). 

step 3 2 , -Methoxvethoxvmeth oxv-ri.r:T V 'Iterphenvl-S'-nl 

To a stirred solution of 2'-methoxyethoxymethoxy-[l,l';3*,r']terphenyl-5'- 
carboxaldehyde (0.836 g, 2.31 mmol) in CH 2 C1 2 (25 mL) at room temperature was 
added MCPBA (0.598 g, 3.46 mmol). The reaction mixture was refluxed for 48 h. 
After concentration, the residue was dissolved in EtOAc (300 mL). The organic layer 
was washed with sat. aq. NaHC0 3 until effervescence ceased followed brine (30 mL) 
and then dried (Na,S0 4 ). After concentration, the residue was dissolved in 
THF:MeOH (3:2, 45 mL) followed by the dropwise addition of 1 N KOH (1 1.6 mL, 
1 1.6 mmol). The reaction mixture was stirred at room temperature for 1.5 h and then 
concentrated. The residue was diluted with H 2 0 (30 mL) and then acidified to pH 4 
with 1 N HC1 followed by extraction with EtOAc (300 mL). This organic layer was 
washed with brine (30 mL) and then dried (MgS0 4 ). After concentration, the residue 
was purified by the Biotage Flash 40 apparatus (5 to 15% acetone/hexane gradient) to 
afford the product (0.490 g, 61%) as a solid; 'H NMR (CDC1 3 ) 8 2.73-2.86 (m, 2H), 
2.90-2.98 (m, 2H), 3.17 (s, 3H), 4.35 (s, 2H), 4.67 (s, 1H), 6.82 (s, 2H), 7.27-7.47 (m, 
6H), 7.57 (d, J = 9.3 Hz, 4H);mass spectrum [(+) ESI], m/z 373 (M + Na) + . 

step 4 ( T -Methoxvethox vmetho xv- \ 1 . V : 3 \ . V ' Iterohen vl- 5 ' -vloxv^hutane 

To a stirred solution of 2 , -methoxyethoxymethoxy-[l,l';3 , ,l"]terphenyl-5'-ol 
(0.240 g, 0.685 mmol) in DMF (10 mL) at room temperature was added K 2 C0 3 
(0.123 g, 0.890 mmol) followed by dropwise addition of 1-bromobutane (0.147 mL, 
1.37 mmol). The reaction mixture was then heated to 60 °C. After 4 days at this 
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temperature, the resulting solution was diluted with H 2 0 (10 mL) and excess EtOAc 
(100 mL). The organic layer was washed with 1 N HC1 (10 mL), sat. aq. NaHC0 3 (10 
mL), and brine (10 mL) and then dried (MgS0 4 ). After concentration, the residue was 
purified by preparatory plate chromatography (20% EtO Ac/petroleum ether) to afford 
5 the product (0.257 g, 92%) as a solid; 'H NMR (CDC1 3 ) 5 0.97 (t, J = 8.1 Hz, 3H), 
1.46-1.57 (m, 2H), 1.72-1.82 (m, 2H), 2.80 (t, J = 5.6 Hz, 2H), 2.95 (t, J = 5.6 Hz, 
2H), 3.17 (s, 3H), 3.99 (t, J = 6.9 Hz, 2H), 4.37 (s, 2H), 6.87 (s, 2H), 7.28-7.46 (m, 
6H), 7.58 (d, J = 7.5 Hz, 4H); mass spectrum [(+) ESI], m/z 429 (M + Na) + . 

10 stepS g^Butoxv-n.riSM^lterphenvl^-ol 

To a stirred solution of (2 , -methoxyethoxymethoxy-[l,^;3^^ , ]terphenyl-5^- 
yloxy)butane (0.237 g, 0.583 mmol) in CH 2 C1 2 (6 mL) at room temperature was 
added anhydrous ZnBr 2 (0.656 g, 2.92 mmol). After 18 h at this temperature, the 
resulting mixture was diluted with EtOAc (100 mL). The organic layer was washed 

15 with sat. aq. NaHC0 3 (10 mL) and brine (10 mL) and then drieS (MgS0 4 ). After 
concentration, the residue was purified by preparatory plate chromatography (10% 
EtOAc/petroleum ether) to afford the product (0.172 g, 92%) as a solid; ] H NMR 
(CDC1 3 ) 5 0.97 (t, J = 10.9 Hz, 3H), 1.39-1.60 (m, 2H), 1.68-1.87 (m, 2H), 3.97 (t, J = 
9.5 Hz, 2H), 5.05 (s, 1H), 6.87 (s, 2H), 7.32-7.62 (m, 10H); mass spectrum [(+) ESI], 

20 m/z 3 19 (M + H) + , 341 (M + Na) \ 

step 6 ^'-Butoxv-rLr^M^lterphenvl^'-vloxy^acetic acid methvl ester 

The title compound was prepared as a solid (0.203 g, 96%) from 5'-butoxy- 
[l,r;3\r']terphenyl-2'-ol using a procedure similar to step 1 of Example 36; *H 
25 NMR (CDCI3) 5 0.98 (t, J = 10.7 Hz, 3H), 1.41-1.62 (m, 2H), 1.68-1.89 (m, 2H), 3.46 
(s, 3H), 3.77 (s, 2H), 4.00 (t, J = 9.3 Hz, 2H), 6.89 (s, 2H), 7.28-7.48 (m, 6H), 7.63 (d, 
J = 8.6 Hz, 4H); mass spectrum [(+) ESI], m/z 391 (M + H) + , 413 (M + Na) + . 

step 7 ( 5 * -B utoxy- n.r:3M"1 terphen vl-2 ' - vlox v)acetic acid 
30 The title compound was prepared as an off white solid (0.167 g, 85%) from 

(5'-butoxy-[l,r;3',r']terphenyl-2 , -yloxy)acetic acid methyl ester using a procedure 
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similar to step 2 of Example 36, mp 92-94 °C; 'H NMR (DMSO-<f 6 ) S 0.92 (t, J = 7.5 
Hz, 3H), 1.38-1.49 (m, 2H), 1.65-1.74 (m, 2H), 3.64 (s, 2H), 4.02 (t, J = 6.6 Hz, 2H), 
6.87 (s, 2H), 7.33-7.39 (m, 2H), 7.39-7.44 (m, 4H), 7.57-7.61 (m, 4H), 12.30-12.55 
(bs, 1H); IR (KBr) 3420, 3060, 2930, 2860, 2770, 2590, 1725, 1590, 1570, 1460, 
5 1420, 1360, 1260, 1235, 1215, 1195, 1075, 1050, 1010, 925, 760, 750, 700, and 620 
cm" 1 ; mass spectrum [(+) ESI], m/z 394 (M + NH 4 ) + ; Anal. Calcd. for C 24 H 24 0 4 : C, 
76.57; H, 6.43; N, 0.00, Found: C, 76.33; H, 6.55; N, -0.04. 

Example 45 

10 fS^Octvloxv-n.l'iaM'Hte rDhenvl-Z'-vloxvWeticflciH 

step 1 (2 ' -Methoxyethoxymethoxv-r 1 , 1 ' :3 [ . V ' "lterphenvl-5 ' -vloxv")octane 

The title compound was prepared as a solid (0.305 g, 97%) from 2'- 
methoxyethoxymethoxy-[l,l';3',l"]terphenyl-5'-ol using a procedure similar to step 
15 4 of Example 44; >H NMR (CDC1 3 ) 5 0.87 (t, J = 7.7 Hz, 3H), 1.22-1.53 (m, 10H), 
1.72-1.96 (m, 2H), 2.81 (t, J = 5.8 Hz, 2H), 2.96 (t, J = 5.8 Hz, 2H), 3.16 (s, 3H), 3.98 
(t, J = 7.0 Hz, 2H), 4.36 (s, 2H), 6.88 (s, 2H), 7.27-7.46 (m, 6H), 7.59 (d, J = 7.7 Hz, 
4H); mass spectrum [(+) ESI], m/z 485 (M + Na) + . 

20 step 2 (51 -Octvloxv-r 1 .l':3'.l" 1terphenvl-2'-vloxy-)acetic acid 

The title compound was prepared as a white solid (0.130 g, 52%) from (2'- 
methoxyethoxymethoxy-[l,r;3',l"]terphenyl-5'-yloxy)octane using a procedure 
similar to steps 5-7 of Example 44, mp 82-84 °C; 'H NMR (DMSO-d 6 ) 5 0.84 (t, J = 
7.0 Hz, 3H), 1.20-1.35 (m, 8H), 1.35-1.45 (m, 2H), 1.65-1.74 (m, 2H), 3.64 (s, 2H), 

25 4.01 (t, J = 6.6 Hz, 2H), 6.86 (s, 2H), 7.33-7.38 (m, 2H), 7.39-7.44 (m, 4H), 7.56-7.60 
(m, 4H), 12.28-12.64 (bs, 1H); IR (KBr) 3420, 3060, 2920, 2850, 2580, 1725, 1620, 
1460, 1420, 1360, 1265, 1220, 1200, 1095, 1050, 1030, 860, 845, 750, and 700 cm 1 ; 
mass spectrum [(+) ESI], m/z 450 (M + NH„) + ; Anal. Calcd. for C 28 H 32 0 4 : C, 77.75; 
H, 7.46; N, 0.00, Found: C, 77.37; H, 7.47; N, -0.03. 
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Example 46 

^ ^^-Dichloro-S'-octvloxv-n.l'iSM'nterphenvI-l'-vloxv^acetic acid 

The title compound was prepared as a white solid (0.233 g, 39%) from 3,5- 
5 diiodo-4-hydroxybenzaldehyde using 3-chlorophenylboronic acid and procedures 
similar to Examples 44 and 45, mp 113-115.5 °C; 'H NMR (DMSO-J 6 ) 8 0.84 (t, J = 
7.0 Hz, 3H), 1.20-1.36 (m, 8H), 1.36-1.45 (m, 2H), 1.66-1.74 (m, 2H), 3.67 (s, 2H), 
4.03 (t, J = 6.4 Hz, 2H), 6.94 (s, 2H), 7.41-7.48 (m, 4H), 7.56 (dt, J = 2.0, 6.6 Hz, 
2H), 7.65-7.68 (m, 2H), 12.45-12.66 (bs, 1H); IR (KBr) 3420, 2920, 2860, 2590, 
10 1720, 1590, 1560, 1475, 1460, 1425, 1395, 1350, 1320, 1270, 1240, 1200, 1150, 
1070, 1050, 860, 780, and 695 cm" 1 ; mass spectrum [EI], mix 500 (M) + ; Anal. Calcd. 
for C 28 H 30 Cl 2 O 4 : C, 67.07; H, 6.03; N, 0.00, Found: C, 67.07; H, 6.16; N, 0.10. 

Example 47 

15 f3.3"-Bis-ac etvlamino-5 , -octvloxv-ri.l , :3 , .1" 1terphenvl-2 , -vloxv)acetic acid 

The tide compound was prepared as a tan solid (0.065 g, 7%) from 3,5-diiodo- 
4-hydroxybenzaldehyde using 3-acetamidobenzeneboronic acid and procedures 
similar to Examples 44 and 45, mp >100 °C (decomp.); 'H NMR (DMSO-<f 6 ) 5 0.86 

20 (t, J = 6.8 Hz, 3H), 1.23-1.37 (m, 8H), 1.37-1.46 (m, 2H), 1.68-1.76 (m, 2H), 2.06 (s, 
6H), 3.72 (s, 2H), 4.01 (t, J = 6.4 Hz, 2H), 6.83 (s, 2H), 7.24 (d, J = 7.7 Hz, 2H), 7.33 
(t, J = 7.7 Hz, 2H), 7.64 (d, J = 8.1 Hz, 2H), 7.72 (d, J = 1.8 Hz, 2H), 10.01 (s, 2H), 
12.33-12.61 (bs, 1H); IR (KBr) 3320, 2930, 2860, 1740, 1670, 1585, 1555, 1485, 
1455, 1420, 1375, 1360, 1320, 1250, 1200, 1075, 860, 785, 710, and 540 cm 1 ; mass 

25 spectrum [(+) ESI], m/z 547 (M + H) + , 564 (M + NH 4 ) + ; Anal. Calcd. for C 32 H 38 N 2 0 6 
-0.5H 2 O: C, 69.17; H, 7.07; N, 5.04, Found: C, 69.34; H, 7.19; N, 4.78. 
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Example 48 

(5 > -OctvIoxv-3.3".bis-trifluorometh vl.ri.l »-3M "lterphenvl-2'.yIoxvWetic acid 

The title compound was prepared as a white solid (0.136 g, 16%) from 3,5- 
diiodo-4-hydroxybenzaldehyde using 3-(trifluoromethyl)phenylboronic acid and 
procedures similar to Examples 44 and 45, mp 75-77 °C; 'H NMR (CDC1 3 ) 5 0.88 (t, J 
= 6.8 Hz, 3H), 1.23-1.41 (m, 8H), 1.43-1.52 (m, 2H), 1.76-1.85 (m, 2H), 3.75 (s, 2H), 
4.01 (t, J = 6.6 Hz, 2H), 6.91 (s, 2H), 7.57 (t, J = 7.9 Hz, 2H), 7.65 (d, J = 7.9 Hz, 
2H), 7.80 (d, J = 7.7 Hz, 2H), 7.85 (s, 2H); IR (KBr) 3440, 2930, 2860, 2690, 2580, 
1725, 1605, 1590, 1470, 1440, 1410, 1370, 1335, 1270, 1245, 1210, 1170, 1125, 
1090, 1070, 1045, 910, 800, and 710 cm 1 ; mass spectrum [(-) ESI], m/z 567 (M - H)"; 
Anal. Calcd. for C 30 H 30 F 6 O 4 : C, 63.38; H, 5.32; N, 0.00, Found: C, 63.41; H, 5.47; 
N, 0.00. 

Example 49 

(S^^-Dinitro-S^octYloxv-n.l'^'.rHterphenvl^'.v loxv^cetic acid 

The title compound was prepared as an off white solid (0.143 g, 20%) from 
3,5-diiodo-4-hydroxybenzaldehyde using 3-nitrophenylboronic acid and procedures 
similar to Examples 44 and 45, mp 129-132 °C; 'H NMR (DMSO-d 6 ) 8 0.86 (t, J = 
7.0 Hz, 3H), 1.24-1.38 (m, 8H), 1.38-1.48 (m, 2H), 1.69-1.78 (m, 2H), 3.70 (s, 2H), 
4.08 (t, J = 6.4 Hz, 2H), 7.11 (s, 2H), 7.75 (t, J = 8.1 Hz, 2H), 8.09 (dt, J = 1.3, 7.9 
Hz, 2H), 8.26 (ddd, J = 0.88, 2.4, 8.3 Hz, 2H), 8.47 (t, J = 2.0 Hz, 2H), 12.43-12.58 
(bs, 1H); IR (KBr) 3420, 3220, 3120, 2940, 2860, 1745, 1670, 1600, 1570, 1530, 
1460, 1410, 1350, 1310, 1235, 1205, 1080, 1070, 865, 815, 735, 720, and 695 cm 1 ; 
mass spectrum [(-) ESI], m/z 521 (M - H)"; Anal. Calcd. for C 28 H 30 N 2 O 8 • 0.25H.O: 
C, 63.81; H, 5.83; N, 5.32, Found: C, 63.90; H, 5.73; N, 5.24. 
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Example 50 

(3.3 >> -Dimethoxv-5 > -octvloxv-ri.l > :3M"lterDh e nvl. 2 > -vloxvWetic acid 

The title compound was prepared as a clear oil (0.191 g, 35%) from 3,5- 
diiodo-4-hydroxybenzaldehyde using 3-methoxyphenylboronic acid and procedures 
similar to Examples 44 and 45; 'H NMR (DMSO-d 6 ) 6 0.84 (t, J = 7.0 Hz, 3H), 1.21- 
1.35 (m, 8H), 1.35-1.45 (m, 2H), 1.66-1.75 (m, 2H), 3.71 (s, 2H), 3.78 (s, 6H), 4.01 
(t, J = 6.6 Hz, 2H), 6.87 (s, 2H), 6.92 (dd, J = 2.4, 8.1 Hz, 2H), 7.1 1-7.17 (m, 4Hh 
7.33 (t, J = 7.9 Hz, 2H), 12.45-12.55 (bs, 1H); IR (film) 2930, 2880, 2590, 1730, 
1595, 1495, 1465, 1415, 1360, 1300, 1240, 1200, 1075, 1050, 870, 780, 750, 710, and 
500 cm- 1 ; mass spectrum [(-) ESI], m/z 491 (M - H)"; Anal. Calcd. for C 30 H 36 O 6 : 
0.5H 2 O: C, 71.83; H, 7.43; N, 0.00, Found: C, 72.17; H, 7.58; N, 0.05. 

Example 51 

r3.3 ,> -Dichloro-5 , -f3-Dhenvl-Drop vlcarhamovn-ri.l , :3 , 1"1terDhenvl-2 > - 
yloxvlacetic acid 

step 1 A^-r3-PhenvlpropvlV3.5-6^f7n-chlo roDhenvn-4-(2-hvdroxvethoxvVben7.amiHe. 

To a flamed dried round bottom flask with 3 -phenyl- 1 -propylamine (0.404 
mL, 2.84 mmol) and THF (5 mL) cooled to -78 °C was added n-BuLi (1.14 mL, 2.5 
M in hexane, 2.84 mmol) dropwise over a 5 min. period. The resulting solution was 
stirred at this temperature for 0.5 h, warmed to 0 °C for 10 min., and then cooled back 
to -40 °C. This lithiated amine solution was added dropwise to a solution (at -40 °C) 
of 3,5-fe/j'-(m-chlorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester (0.350 g, 
0.81 1 mmol) in THF (15 mL) over 5 min. The final mixture was stirred at -40 °C for 
15 min. and then warmed to room temperature for 15 min. At this point, the reaction 
mixture was quenched with HO (20 mL) and diluted with EtOAc (200 mL). The 
organic layer was washed with 1 N HC1 (20 mL), sat. aq. NaHC0 3 (20 mL), and brine 
(20 mL) and then dried (MgS0 4 ). After concentration, the residue was purified by the 
Biotage Flash 40 apparatus (20 to 40% EtOAc/hexane gradient) to afford the product 
(0.347 g, 82%) as a solid; l H NMR (CDC1 3 ) 5 1.44-1.68 (bs, 1H), 2.01 (t, J = 7.0 Hz, 
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2H), 2.74 (t, J = 7.7 Hz, 2H), 3.27-3.46 (m, 4H), 3.53 (dd, J = 7.7, 14.7 Hz, 2H), 5.94- 
6.08 (bs, 1H), 7.02-7.13 (m, 1H), 7.13-7.33 (m, 4H), 7.33-7.46 (m, 4H), 7.46-7.54 (m, 
2H), 7.61 (s, 4H); mass spectrum [(+) APCTJ, m/z 520/522 (M + H) + . 

step 2 rS.S'^Dichloro-S'-fS-ph envl-propvlcarbamovlvri .V :V 1 "Iterphenvl^'- 
vloxvlacetic acid 

To a stirred solution of A^-(3-phenylpropyl)-3,5-Z>w(m-chlorophenyl)-4-(2- 
hydroxyethoxy)benzamide (0.330 g, 0.634 mmol) in CH 3 CN (6 mL) at room 
temperature was added NMMO (0.149 g, 1.27 mmol) followed by TPAP (0.022 g, 
0.0634 mmol). After 2 h, the reaction mixture still showed presence of intermediate 
aldehyde. Another 0.3 eq. of NMMO (0.022 g) and 0.015 eq. TPAP (0.003 g) was 
added, and the reaction was stirred for an additional 1 h. The mixture was quenched 
with 1 N HC1 (2 mL) followed by aq. 10% NaHS0 3 (15 mL). After stirring for -10 
min., the mixture was diluted with EtOAc (100 mL). The resulting organic layer was 
washed with 1 N HC1 (10 mL), sat. aq. NaHCO, (10 mL) and brine (10 mL) and then 
dried (MgS0 4 ). After concentration, the residue was purified by preparatory plate 
chromatography (10% MeOH/CHCl 3 ) to afford the product (0.135 g, 40%) as a gray 
solid, mp >79 °C (decomp.); 'H NMR (DMSO-</ 6 ) 5 1.79-1.87 (m, 2H), 2.62 (t, J = 
7.5 Hz, 2H), 3.27-3.35 (m, 2H), 3.77-3.83 (m, 2H), 7.13-7.18 (m, 1H), 7.19-7.23 (m, 
2H), 7.24-7.29 (m, 2H), 7.44-7.51 (m, 4H), 7.56-7.60 (m, 2H), 7.68-7.70 (m, 2H), 
7.86 (s, 2H), 8.49 (t, J = 5.5 Hz, 1H), 11.90-13.20 (bs, 1H); IR (KBr) 3430, 3080, 
3020, 2920, 2320, 1735, 1635, 1620, 1570, 1545, 1470, 1450, 1425, 1390, 1350, 
1210, 1080, 1055, 875, 755, and 700 cm 1 ; mass spectrum [(-) ESI], m/z 532/534/536 
(M - H)"; Anal. Calcd. for C^C^NO,- H 2 0: C, 65.22; H, 4.93; N, 2.54, Found: 
C, 65.33; H, 4.43; N, 2.61. 
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Example 52 

r-t^^-r)ichloro-5 > -f2- Dvridin-2-vl-ethvIcarbamovn-ri.r:3 > l»1terDhenvI.2 > . 
vlnxvlacetic acid 

5 The title compound was prepared as an off white solid (0.128 g, 32%) from 

3,5-i»w-(m-chlorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester using 2-(2- 
aminoethyl)pyridine and a procedure similar to Example 51, mp >94 °C (decomp.); 
'H NMR (DMSO-rf 6 ) 5 3.01 (t, J = 7.5 Hz, 2H), 3.64 (dd, J = 6.6, 14.3 Hz, 2H), 3.82 
(s, 2H), 7:22 (ddd, J = 0.9, 4.8, 7.5 Hz, 1H), 7.28 (d, J = 7.9 Hz, 1H), 7.46-7.53 (m, 

10 4H), 7.58-7.62 (m, 2H), 7.68-7.73 (m, 3H), 7.85 (s, 2H), 8.51 (ddd, J = 0.9, 1.8, 4.8 
Hz, 1H), 8.72 (t, J = 5.9 Hz, 1H), 11.70-13.15 (bs, 1H); IR (KBr) 3440, 3090, 2920, 
2350, 2340, 1725, 1640, 1610, 1570, 1550, 1475, 1450, 1435, 1400, 1300, 1320, 
1245, 1210, 1 170, 1 100, 1080, 1050, 880, 760, and 700 cm- 1 ; mass spectrum [(-) ESI], 
m/z 519/521/523 (M - H)"; Anal. Calcd. for C^H^C^O,, • 2.0H 2 O: C, 60.33; H, 

15 4.70; N, 5.03, Found: C, 60.06; H, 3.98; N, 4.84. 

Example 53 

^5 , -rBenzvl-phenethv^-carbamovn-3.3"-Dichlo^o-^l.l , :3 , l ,, ^terDhenvl-2 , - 
yloxvlacetic acid 

20 

The title compound was prepared as an off white foamy solid (0.181 g, 37%) 
from 3,5-6w-(m-chlorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester using N- 
benzyl-2-phenethylamine and a procedure similar to Example 51, mp >67 °C 
(decomp.); 'H NMR (DMSO-^) 5 2.73-2.98 (m, 2H), 3.16-3.67 (m, 2H), 3.67-3.80 

25 (m, 2H), 4.42-4.87 (m, 2H), 6.86-6.93 (m, 1H), 6.98-7. 14 (m, 3H), 7. 14-7.32 (m, 6H), 
7.32-7.64 (m, 10H), 12.30-13.40 (bs, 1H); IR (KBr) 3420, 3070, 3020, 2920, 2320, 
2300, 1750, 1730, 1630, 1600, 1570, 1475, 1450, 1430, 1400, 1370, 1350, 1240, 
1210, 1 150, 1090, 1075, 1025, 875, 780, 750, 730, and 705 cm 0 ; mass spectrum [(-) 
ESI], m/z 608/610/612 (M - H)'; Anal. Calcd. for C, 6 H 29 C1 2 N0 4 ■ 2.0H 2 O: C, 66.88; 

30 H, 5.14; N, 2.17, Found: C, 66.41; H, 4.50; N, 2.28. 
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Example 54 

r3.3 >> -Dichloro-5 , .(4-Phenvl-butvlcarhamnvn-ri.r:3 > 1»1ter D henvI-2 > -vloxvlacetic 
acid 

5 The title compound was prepared as an off white solid (0.128 g, 48%) from 

3,5-fcis-(m-chlorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester using 4- 
phenylbutylamine and a procedure similar to Example 51, mp >164 °C (decomp.); 'H 
NMR (DMSO-</ 6 ) 5 1.48-1.65 (m, 4H), 2.59 (t, J = 7.2 Hz, 2H), 3.29 (dd, J = 6.6, 12.5 
Hz, 2H), 3.79 (s, 2H), 7.12-7.20 (m, 3H), 7.22-7.27 (m, 2H), 7.43-7.50 (m, 4H), 7.56- 

10 7.60 (m, 2H), 7.68 (s, 2H), 7.85 (s, 2H), 8.57 (t, J = 5.7 Hz, 1H), 12.25-13.25 (bs, 
1H); IR (KBr) 3420, 3080, 3020, 2930, 2820, 2320, 1735, 1635, 1620, 1570, 1560, 
1475, 1455, 1420, 1390, 1360, 1330, 1245, 1215, 1100, 1080, 1050, 890, 810, 780, 
755, and 700 cm' 1 ; mass spectrum [(-) ESI], m/z 546/548/550 (M - H) ; Anal. Calcd. 
for C 31 H 27 C1 2 N0 4 - H 2 0: C, 65.73; H, 5.16; N, 2.47, Found: C, 65.53; H, 4.40; N, 

15 2.59. 

Example 55 

r5.rBenzvl-phenethvl-carbamovI)-3-bromo-3 , -chlor o-biphenvl-2-vloxv1acetic 
acid 

20 

The title compound was prepared as an off white glass (0.043 g, 12%) from 3- 
bromo-5-(m-chlorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester using N- 
benzyl-2-phenethylamine and a procedure similar to Example 51, mp >72 °C 
(decomp.); 'H NMR (DMSO-d 6 ) 5 2.74-2.96 (m, 2H), 3.20-3.63 (m, 2H), 3.94-4.05 
25 (m, 2H), 4.40-4.84 (m, 2H), 6.90-7.62 (m, 16H), 12.50-13.85 (bs, 1H); IR (KBr) 
3440, 3070, 3020, 2920, 2320, 1755, 1725, 1630, 1600, 1475, 1450, 1420, 1370, 
1330, 1220, 1190, 1080, 1030, 885, 755, and 700 cm -1 ; mass spectrum [(-) ESI], m/z 
576/578/580 (M - H)"; Anal. Calcd. for C 30 H 25 BrClNO 4 ■ 2.5H 2 0: C, 57.75; H, 4.85; 
N, 2.24, Found: C, 57.45; H, 3.85; N, 2.23. 
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Example 56 

r3-Bromo-3 , -c hIoro-5-(2-Dvridin- 2-vl-ethvlcarbamovl)-biphenvl-2-yloxv1acetic 
acid 

5 The title compound was prepared as a white solid (0.028 g, 9%) from 3- 

bromo-5-(/n-chlorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester using 2-(2- 
aminoethyOpyridine and a procedure similar to Example 51, mp >102 °C (decomp.); 
'H NMR (DMSO-^) 6 3.00 (t, J = 7.5 Hz, 2H), 3.63 (dd, J = 7.5, 13.6 Hz, 2H), 4.02 
(s, 2H), 7.23 (dd, J = 6.3, 9.0 Hz, 1H), 7.28 (d, J = 7.9 Hz, 1H), 7.47-7.51 (m, 2H), 

10 7.55-7.60 (m, 1H), 7.67 (s, 1H), 7.71 (td, J = 1.8, 9.6 Hz, 1H), 7.83 (d, J = 2.2 Hz, 
1H), 8.08 (d, J = 2.2 Hz, 1H), 8.50-8.53 (m, 1H), 8.73 (t, J = 7.7 Hz, 1H), 11.80-13.30 
(bs, 1H); IR (KBr) 3430, 3080, 2910, 2330, 1725, 1635, 1605, 1560, 1480, 1450, 
1420, 1370, 1330, 1225, 1190, 1140, 1120, 1080, 1030, 890, 755, and 700 cm 1 ; mass 
spectrum [(+) ESI], m/z 489/491 (M + H) + ; Anal. Calcd. for C 22 H 18 BrClN 2 0 4 - 

15 0.6CHC1 3 : C, 48.35; H, 3.34; N, 4.99, Found: C, 47.99; H, 3.30; N, 4.87. 

Example 57 

r5 , -rBenzvl-phenethvl-carbamovn-3"-chlo ro.3-trifluoromethvl.n.r:3M»1- 
terphenvl-Z'-vloxvlacetic acid 

20 

The title compound was prepared as an off white glass (0.089 g, 29%) from 3- 
(m-chlorophenyl)-4-(2-hydroxyethoxy)-5-(m-trifluoromethylphenyl)-benzoic acid 
ethyl ester using 7/-benzyl-2-phenethylamine and a procedure similar to Example 51, 
mp >75 °C (decomp.); 'H NMR (DMSO-d 6 ) 5 2.77-2.98 (m, 2H), 3.25-3.67 (m, 2H), 
25 3.70-3.80 (m, 2H), 4.45-4.85 (m, 2H), 6.87-7.92 (m, 20H), 12.45-13.05 (bs, 1H); IR 
(KBr) 3430, 3070, 3020, 2920, 1755, 1740, 1635, 1610, 1495, 1475, 1450, 1425, 
1365, 1330, 1290, 1240, 1210, 1170, 1130, 1100, 1080, 1030, 890, 800, 755, and 700 
cm' 1 ; mass spectrum [(-) ESI], m/z 642/644 (M - H)'; Anal. Calcd. for C 37 H 29 C1F 3 N0 4 
• 1.5H 2 0: C, 66.22; H, 4.81; N, 2.09, Found: C, 66.07; H, 4.19; N, 2.10. 
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Example 58 

ra^-Chloro-S'^l-pvridin-l-vl-ethvlcarbamnvn- ^ trifluorniTiPthvl-ri.riS'r'l- 
terphenv!-2'-vloxvlacetic acid 

The title compound was prepared as a light brown glass (0.075 g, 29%) from 

3-(m-chlorophenyl)-4-(2-hydroxyethoxy)-5-(w-trifluoromethylphenyl)-benzoic acid 
ethyl ester using 2-(2-aminoethyl)pyridine and a procedure similar to Example 51, mp 
>92 °C (decomp.); 'H NMR (DMSO-J 6 ) 5 3.01 (t, J = 7.7 Hz, 2H), 3.64 (dd, J = 6.6, 
13.0 Hz, 2H), 3.78 (s, 2H), 7.22 (ddd, J = 0.9, 4.8, 7.5 Hz, 1H), 7.28 (d, J = 7.9 Hz, 
1H), 7.46-7.53 (m, 2H), 7.59-7.62 (m, 1H), 7.67-7.74 (m, 3H), 7.77 (d, J = 7.9 Hz, 
1H), 7.87 (dd, J = 2.2, 5.1 Hz, 2H), 7.94 (d, J = 7.9 Hz, 1H), 7.98 (s, 1H), 8.49-8.52 
(m, 1H), 8.73 (t, J = 5.3 Hz, 1H), 11.90-13.70 (bs, 1H); IR (KBr) 3440, 3080, 2920, 
1730, 1640, 1605, 1570, 1545, 1475, 1460, 1430, 1410, 1400, 1355, 1325, 1275, 
1245, 1210, 1160, 1130, 1110, 1090, 890, 810, 760, and 700 cm '; mass spectrum [(-) 
ESI], m/z 553/555 (M - H)"; Anal. Calcd. for C 29 H 22 C1F 3 N 2 0 4 • 0.5CHC1 3 : C, 57.65; 
H, 3.69; N, 4.56, Found: C, 57.44; H, 3.54; N, 4.41. 

Example 59 

r3 >, -ChlorQ.5 , -(3-phenYl.propvlcarhamovn-3-trifl» o romethvl- 
ri.ria'r'lterphenvl^'-vl oxvlacetic aciri 

The title compound was prepared as an off white solid (0.073 g, 27%) from 3- 
(m-chlorophenyl)-4-(2-hydroxyethoxy)-5-(/n-trifluoromethylphenyl)-benzoic acid 
ethyl ester using 3-phenyl-l -propylamine and a procedure similar to Example 51, mp 
>106 °C (decomp.); 'H NMR (DMSO-rf 6 ) 5 1.80-1.88 (m, 2H), 2.64 (t, J = 7.5 Hz, 
2H), 3.28-3.37 (m, 2H), 3.78 (s, 2H), 7.14-7.19 (m, 1H), 7.20-7.31 (m, 4H), 7.46-7.53 
(m, 2H), 7.59-7.63 (m, 1H), 7.68-7.74 (m, 2H), 7.77 (d, J = 7.7 Hz, 1H), 7.90 (dd, J = 
2.2, 5.1 Hz, 2H), 7.94 (d, J = 7.7 Hz, 1H), 7.99 (s, 1H), 8.62 (t, J = 5.3 Hz, 1H), 
11.80-13.50 (bs, 1H); IR (KBr) 3330, 3080, 3020, 2920, 2860, 1740, 1635, 1620, 
1555, 1495, 1455, 1425, 1360, 1325, 1280, 1245, 1210, 1165, 1130, 1095, 1080, 
1055, 880, 820, 790, 750, 700, and 670 cm 1 ; mass spectrum [(+) APCI], m/z 568 (M 
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+ H) + ; Anal. Calcd. for C 3 ,H 25 C1F 3 N0 4 - 1.5H 2 Or C, 62.58; H, 4.74; N, 2.35, Found: 
C, 62.32; H, 4.20; N, 2.35. 

Example 60 

ry^Chloro-S'-H-phenvl-butvlcarbamovlV^-tr ifluoromethvl- 
ri.r:3'l"1terphenvl-2'-vlo xv1acetic acid 

The title compound was prepared as an off white solid (0.105 g, 38%) from 3- 
(w-chlorophenyl)-4-(2-hydroxyethoxy)-5-(m-trifluoromethylphenyl)-benzoic acid 
ethyl ester using 4-phenylbutyl amine and a procedure similar to Example 51, mp 187- 
190 °C; 'H NMR (DMSO-rf 6 ) 5 1.50-1.67 (m, 4H), 2.61 (t, J = 7.2 Hz, 2H), 3.31 (dd, J 
= 6.6, 12.7 Hz, 2H), 3.79 (s, 2H), 7.13-7.23 (m, 3H), 7.23-7.29 (m, 2H), 7.45-7.53 (m, 
2H), 7.58-7.62 (m, 1H), 7.67-7.74 (m, 2H), 7.77 (d, J = 8.1 Hz, 1H), 7.89 (dd, J = 2.0, 
5.1 Hz, 2H), 7.93 (d, J = 7.5 Hz, 1H), 7.98 (s, 1H), 8.60 (t, J = 5.5 Hz, 1H), 11.40- 
14.10 (bs, 1H); IR (KBr) 3380, 3080, 3020, 2930, 2850, 1730, 1620, 1570, 1495, 
1450, 1400, 1360, 1330, 1280, 1245, 1205, 1165, 1130, 1095, 1080 1050, 890, 815, 
790, 750, and 700 cm' 1 ; mass spectrum [(+) APCI], m/z 582 (M + H) + ; Anal. Calcd. 
for C 32 H 27 C1F 3 N0 4 - H 2 Or C, 64.06; H, 4.87; N, 2.33, Found: C, 63.86; H, 4.45; N, 
2.39. 

Example 61 

r3 ,, -Chloro-5 , -(3-cvclopentvl-propvlcarbamov n.3-triflunrn me thvl-ri.l > :3 > r > 1- 
terphenvl-Z'-vIoxvl acetic acid 

step 1 3-Cvclopentvlpropvlamine 

To a stirred solution of condensed liquid ammonia (excess, saturated at -40 
°C) in Et 2 0 (60 mL) at -40 °C was added 3-cyclopentylpropionyl chloride (10.0 mL, 
65.3 mmol) in Et,0 (60 mL) dropwise. The reaction mixture was warmed to room 
temperature and stirred at this temperature for 18 h. The solid that formed was filtered 
off and washed with excess Et 2 0. After concentration, the residue was used directly in 
the next part without further purification. This intermediate amide was dissolved in 
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EtaOrTHF (5:2, 140 mL) and added dropwise to a slurry of LAH (6.36 g, 45.0 mmol) 
in anhydrous Et 2 0 (75 mL) at 0 °C. After stirring at this temperature for 1 h, the 
mixture (with efficient stirring) was quenched with the dropwise addition of H 2 0 
(5.12 mL), 15% aq. NaOH (5.12 mL), and H 2 0 (15.36 mL) and then stirred an 
additional 18 h at room temperature. The resulting slurry was dried (Na^OJ and then 
filtered. After concentration, the residue was taken up in hexane. The white solid that 
formed (excess amide SM) was filtered off, and the resulting filtrate was 
concentrated. The liquid amine product (4.31 g, 52%) was used directly in subsequent 
reactions without further purification; 'H NMR (DMSO-^ 6 ) 8 0.95-1.13 (m, 2H), 1.21- 
1.38 (m, 4H), 1.41-1.62 (m, 4H), 1.63-1.88 (m, 3H), 2.47-2.54 (m, 2H, overlapping 
with DMSO peak); mass spectrum [(+) ESI], m/z 128 (M + H) + . 

step 2 rS'^Chloro-S'-n-cvclopentvI-nropv lcarbamovn-S-trifluoromethvl-n . T:3' 1 
terphenvl-2'-yloxy1acetic acid 

The title compound was prepared as an off white solid (0.064 g, 25%) from 3- 
(m-chlorophenyl)-4-(2-hydroxyethoxy)-5-(m-trifluoromethyiphenyl)-benzoic acid 
ethyl ester using 3-cyclopentylpropylamine and a procedure similar to Example 51, 
mp 173-175 °C; 'H NMR (DMSO-d 6 ) 8 0.97-1.10 (m, 2H), 1.27-1.36 (m, 2H), 1.42- 
1.59 (m, 6H), 1.67-1.79 (m, 3H), 3.25 (dd, J = 6.6, 12.7 Hz, 2H), 3.75 (s, 2H), 7.44- 
7.51 (m, 2H), 7.59 (d, J = 6.4 Hz, 1H), 7.66-7.71 (m, 2H), 7.75 (d, J = 7.7 Hz, 1H), 
7.88 (d, J = 2.6 Hz, 2H), 7.92 (d, J = 7.7 Hz, 1H), 1.97 (s, 1H), 8.57 (t, J = 5.7 Hz, 
1H), 12.00-13.90 (bs, 1H); IR (KBr) 3330, 3090, 2960, 2890, 1735, 1635, 1555, 
1460, 1400, 1350, 1325, 1275, 1250, 1220, 1170, 1125, 1095, 1080, 1060, 890, 875, 
820, 790, 770, 730, 700, and 675 cm -1 ; mass spectrum [(-) ESI], m/z 558 (M - H)"; 
Anal. Calcd. for C 30 H 29 ClF 3 NO 4 • 0.75H 2 O: C, 62.83; H, 5.36; N, 2.44, Found: C, 
62.87; H, 5.04; N, 2.40. 
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Example 62 

rS-Bromo-S'-chloro-S-O-cvclopentvl-propvlcarbamovn-biphenyl^-vloxvlacetic 
acid 

5 The title compound was prepared as an off white solid (0.057 g, 18%) from 3- 

bromo-5-(m-chlorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester using 3- 
cyclopentylpropyl amine and a procedure similar to Example 51, mp >135 °C 
(decomp.); 'H NMR (DMSO-J 6 ) 5 0.98-1.09 (m, 2H), 1.25-1.34 (m, 2H), 1.42-1.60 
(m, 6H), 1.66-1.79 (m, 3H), 3.23 (dd, J = 6.8, 12.7 Hz, 2H), 4.00 (s, 2H), 7.44-7.49 

10 (m, 2H), 7.53-7.58 (m, 1H), 7.65 (s, 1H), 7.84 (d, J = 2.2 Hz, 1H), 8.08 (d, J = 2,2 Hz, 
1H), 8.58 (t, J = 5.5 Hz, 1H), 12.60-14.10 (bs, 1H); IR (KBr) 3330, 3090, 2950, 2860, 
1740, 1635, 1595, 1555, 1455, 1430, 1325, 1225, 1200, 1080, 1040, 880, 795, 760, 
and 700 cm' 1 ; mass spectrum [(-) ESI], m/z 492 (M - H) _ ; Anal. Calcd. for 
C 23 H 25 BrClN0 4 • 0.5H 2 O: C, 54.83; H, 5.20; N, 2.78, Found: C, 54.87; H, 5.03; N, 

15 2.74. 

Example 63 

IS , -f2-('4-Bromo-phenvn-ethvlcarbamovn-3"-chloro-3-trifluoromethvl- 
ri.l , :3 , l"1-terphenvl-2 , -vloxv)acetic acid 

20 

The title compound was prepared as an off white solid (0.068 g, 24%) from 3- 
(m-chlorophenyl)-4-(2-hydroxyethoxy)-5-(m-trifluoromethylphenyl)-benzoic acid 
ethyl ester using 4-bromophenethyl amine and a procedure similar to Example 51, mp 
>102 °C (decomp.); "H NMR (DMSO-d 6 ) 5 2.82 (t, J = 6.8 Hz, 2H), 3.48 (dd, J = 6.8, 

25 13.0 Hz, 2H), 3.79 (s, 2H), 7.20 (d, J = 8.3 Hz, 2H), 7.44-7.52 (m, 4H), 7.57-7.60 (m, 
1H), 7.67-7.73 (m, 2H), 7.76 (d, J = 7.0 Hz, 1H), 7.84 (d, J = 3.3 Hz, 2H), 7.92 (d, J = 
7.7 Hz, 1H), 7.97 (s, 1H), 8.67 (t, J = 7.5 Hz, 1H), 12.40-13.05 (bs, 1H); IR (KBr) 
3400, 3090, 2930, 1740, 1635, 1610, 1545, 1485, 1460, 1390, 1350, 1325, 1275, 
1245, 1215, 1160, 1130, 1100, 1080, 1010, 880, 810, 790, 760, and 700 cm 1 ; mass 

30 spectrum [(-) ESI], m/z 630/632/634 (M - H)"; Anal. Calcd. for C 30 H 22 BrClF 3 NO 4 > 
H.O: C, 55.36; H, 3.72; N, 2.15, Found: C, 55.58; H, 3.29; N, 2.17. 
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Fxamnle 64 

^3.3 ,, -Dichloro-5 , -(3-cvclopentvl-p^opvlcarbamovl>-^l.l , :3 , l ,, ^te^phenyl-2 , - 
vloxvlacetic acid 

5 

The title compound was prepared as an off white solid (0.114 g, 27%) from 
3,5-£»i.?-(m-chlorophenyl)-4-(2-hydroXyethoxy)benzoic acid ethyl ester using 3- 
cyclopentylpropylamine and a procedure similar to Example 51, mp >173 °C 
(decomp.); 'H NMR (DMSO-d 6 ) 8 0.99-1.09 (m, 2H), 1.27-1.34 (m, 2H), 1.41-1.60 

10 (m, 6H), 1.67-1.80 (m, 3H), 3.25 (dd, J = 6.6, 13.0 Hz, 2H), 3.81 (s, 2H), 7.44-7.51 
(m, 4H), 7.56-7.60 (m, 2H), 7.68-7.70 (m, 2H), 7.86 (s, 2H), 8.56 (t, J = 5.9 Hz, 1H), 
12.15-13.15 (bs, 1H); IR (KBr) 3390, 3080, 2950, 2870, 1740, 1640, 1610, 1570, 
1555, 1475, 1450, 1430, 1400, 1360, 1310, 1245, 1215, 1160, 1110, 1080, 1045, 880, 
800, 760, and 700 cm"'; mass spectrum [(-) ESI], m/z 524/526/528 (M - H) _ ; Anal. 

15 Calcd. for C 29 H 29 C1 2 N0 4 ■ H 2 0: C, 63.97; H, 5.74; N, 2.57, Found: C, 63.67; H, 
5.38; N, 2.63. 

Example 65 

r4"-Methoxv-5 , -(2-Dvridin-2-vl-ethvlcarbamovn-3-trifluoromethvl-ri.l > :3 , l"l- 
20 terphenvl-2'-vloxvlacetic acid 

The title compound was prepared as an off white solid (0.067 g, 28%) from 4- 
(2-hydroxyethoxy)-3-(p-methoxyphenyl)-5-(m-trifluoromethylphenyl)-benzoic acid 
ethyl ester using 2-(2-aminoethyl)pyridine and a procedure similar to Example 5 1 , mp 

25 >105 °C (decomp.); 'H NMR (DMSO-d 6 ) 5 2.99 (t, J = 7.7 Hz, 2H), 3.62 (dd, J = 6.4, 
13.2 Hz, 2H), 3.72 (s, 2H), 3.80 (s, 3H), 7.01 (d, J = 8.6 Hz, 2H), 7.20 (dd, J = 4.8, 
7.5 Hz, 1H), 7.26 (d, J = 7.7 Hz, 1H), 7.56 (d, J = 8.6 Hz, 2H), 7.64-7.74 (m, 3H), 
7.80 (dd, J = 2.0, 7.9 Hz, 2H), 7.92 (d, J = 7.7 Hz, 1H), 7.96 (s, 1H), 8.47-8.50 (m, 
1H), 8.68 (t, J = 5.5 Hz, 1H), 11.70-13.45 (bs, 1H); IR (KBr) 3400, 3080, 3000, 2920, 

30 2810, 1730, 1640, 1620, 1560, 1510, 1495, 1455, 1435, 1415, 1360, 1325, 1305, 
1280, 1250, 1215, 1160, 1130, 1080, 1030, 890, 835, 800, 755, and 710 cm 1 ; mass 
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spectrum [(-) ESI], m/z 549 (M - H) - ; Anal. Calcd. for CjqH^FjNjOs • 2.5H,0: C, 
60.50; H, 5.08; N, 4.70, Found: C, 60.65; H, 4.36; N, 4.64. 

Example 66 

5 r5 , -r3.CvcloDentvl-propvlcarbamovn-4"-methox v-3-trifluoromethvl-ri.l , :3 , l"l- 
terphenvI-2 , -vloxv1acetic acid 

The title compound was prepared as an off white solid (0.085 g, 35%) from 4- 
(2-hydroxyethoxy)-3-(/?-methoxyphenyl)-5-(m-trifluoromethylphenyl)-benzoic acid 

10 ethyl ester using 3-cyclopentylpropylamine and a procedure similar to Example 51, 
mp >1 14 °C (decomp.); 'H NMR (DMSO-d 6 ) 8 0.98-1.07 (m, 2H), 1.27-1.34 (m, 2H), 
1.42-1.59 (m, 6H), 1.66-1.79 (m, 3H), 3.25 (dd, J = 6.8, 13.0 Hz, 2H), 3.73 (s, 2H), 
3.80 (s, 3H), 7.01 (d, J = 8.8 Hz, 2H), 7.56 (d, J = 8.8 Hz, 2H), 7.66 (t, J = 7.7 Hz, 
1H), 7.72 (d, J = 7.5 Hz, 1H), 7.82 (dd, J = 2.0, 6.8 Hz, 2H), 7.92 (d, J = 7.7 Hz, 1H), 

15 7.96 (s, 1H), 8.54 (t, J = 5.7 Hz, 1H), 12.10-13.50 (bs, 1H); IR (KBr) 3430, 3090, 
2950, 2860, 1740, 1640, 1620, 1590, 1560, 1510, 1495, 1455, 1360, 1330, 1310, 
1290, 1250, 1220, 1170, 1135, 1100, 1080, 1030, 890, 840, 800, and 705 cm 1 ; mass 
spectrum [(-) ESI], m/z 554 (M - H)'; Anal. Calcd. for C 31 H 32 F 3 N0 5 • 0.75H.O: C, 
65.43; H, 5.93; N, 2.46, Found: C, 65.38; H, 5.57; N, 2.49. 

20 

Example 67 

r5 > -fBenzvl-phenethvl-carbamovn-4"-methoxv-3-trifl uoromethvl-ri.l , :3 , l , H- 
terphenvl-2 , -vlo xvlacetic acid 

25 The title compound was prepared as an off white solid (0. 101 g, 36%) from 4- 

(2-hydroxyethoxy)-3-(/7-methoxyphenyl)-5-(m-trifluoromethylphenyl)-benzoic acid 
ethyl ester using N-benzyl-2-phenethylamine and a procedure similar to Example 51, 
mp >82 °C (decomp.); 'H NMR (DMSO-^) 5 2.74-2.97 (m, 2H), 3.23-3.64 (m, 2H), 
3.66-3.76 (m, 2H), 3.79 (s, 3H), 4.45-4.83 (m, 2H), 6.84-7.92 (m, 20H), 11.90-13.40 

30 (bs, 1H); IR (KBr) 3340, 3070, 320, 2920, 2820, 1755, 1740, 1635, 1605, 1510, 1495, 
1450, 1420, 1360, 1325, 1300, 1275, 1250, 1210, 1170, 1160, 1125, 1100, 1080, 
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1030, 890, 830, 800, 750, and 700 cm"'; mass spectrum [(-) ESI], m/z 638 (M - H)"; 
Anal. Calcd. for C 38 H 32 F 3 NO s • 1.25H 2 0: C, 68.93; H, 5.25; N, 2.12, Found: C, 
68.65; H, 5.04; N, 2.11. 

Example 68 

rS'-fBenzvl-Dhenethvl-carbamovn-a-fluorn-^^ methoxv.n.rra'TH-terphpnvl-l'. 
vloxvlacetic acid 

The title compound was prepared as an off white solid (0.089 g, 27%) from 3- 
(o-fluorophenyl)-4-(2-hydroxyethoxy)-5-(p-methoxyphenyl)benzoic acid ethyl ester 
using Af-benzyl-2-phenethylarnine and a procedure similar to Example 51, mp >73 °C 
(decomp.); 'H NMR (DMSO-<) 5 2.73-2.94 (m, 2H), 3.20-3.63 (m, 2H), 3.70-3.79 
(m, 2H), 3.79 (s, 3H), 4.43-4.83 (m, 2H), 6.84-7.53 (m, 20H), 11.30-13.50 (bs, 1H); 
IR (KBr) 3440, 3070, 3020, 2920, 1755, 1735, 1630, 1610, 1510, 1495, 1440, 1420, 
1340, 1300, 1250, 1215, 1180, 1100, 1070, 1030, 890, 840, 810, 755, and 700 cm"'; 
mass spectrum [(+) ESI], m/z 590 (M + H)\ 622 (M + Na) + ; Anal. Calcd. for 
C 37 H 32 FN0 3 • 1.5H 2 0: C, 72.06; H, 5.72; N, 2.27, Found: C, 72.32; H, 5.32; N, 2.33. 

Example 69 

rS-fBenzvlphenethvl-carbamovn .S-bromo^'.nuoro-hiphenvl^-vloxvlacetic acid 

The title compound was prepared as an off white solid (0.029 g, 8%) from 3- 
bromo-5-(o-fluorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester using N- 
benzyl-2-phenethylamine and a procedure similar to Example 51, mp >85 °C 
(decomp.); 'H NMR (DMSO-^) 8 2.72-2.93 (m, 2H), 3.15-3.63 (m, 2H), 3.88-4.03 
(m, 2H), 4.36-4.84 (m, 2H), 6.84-7.00 (m, 2H), 7.00-7.60 (m, 14H), 1 1.60-13.10 (bs, 
1H); IR (KBr) 3430, 3060, 3020, 2920, 1740, 1635, 1495, 1450, 1420, 1360, 1330, 
1260, 1240, 1220, 1120, 1070, 1030, 930, 890, 830, 755, and 700 cm 1 ; mass 
spectrum [(-) ESI], m/z 560 (M - H)"; Anal. Calcd. for C 30 H 25 BrFNO 4 • 1.75H 2 0: C, 
60.67; H, 4.84; N, 2.36, Found: C, 60.64; H, 4.41; N, 2.41. 
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Example 70 

r2-FIuoro.4"-methoxY-5 > -(2-pvridin-2-Yl-ethYicarbamovn.ri.l > :3 > l > H-terphenvl- 
2'-vloxy1acetic acid 

The title compound was prepared as a white solid (0.121 g, 39%) from 3-(o- 
fluorophenyl)-4-(2-hydroxyethoxy)-5-(/?-methoxyphenyl)benzoic acid ethyl ester 
using 2-(2-aminoethyl)pyridine and a procedure similar to Example 51, mp >102 °C 
(decomp.); 'H NMR (DMSO-</ 6 ) 8 3.00 (t, J = 7.7 Hz, 2H), 3.62 (dd, J = 6.6, 12.7 Hz, 
2H), 3.79 (s, 2H), 3.81 (s, 3H), 7.01-7.06 (m, 2H), 7.22 (ddd, J = 1.1, 4.8, 7.5 Hz, 
1H), 7.26-7.32 (m, 3H), 7.42-7.50 (m, 2H), 7.54-7.60 (m, 2H), 7.67-7.73 (m, 2H), 
7.85 (d, J = 2.4 Hz, 1H), 8.50 (ddd, J = 0.9, 1.8, 4.8 Hz, 1H), 8.66 (t, J = 5.7 Hz, 1H), 
11.75-13.45 (bs, 1H); IR (KBr) 3420, 3080, 3000, 2930, 2820, 1735, 1640, 1615, 
1580, 1550, 1510, 1495, 1450, 1430, 1410, 1370, 1310, 1250, 1215, 1175, 11100, 
1070, 1025, 900, 840, 810, 755, and 710 cm 1 ; mass spectrum [(-) ESI], m/z 499 (M - . 
H)"; Anal. Calcd. for C 29 H, 5 FN 2 O s • 2.5H 2 0: C, 63.85; H, 5.54; N, 5.13, Found: C, 
63.40; H, 4.79; N, 4.93. 

Example 71 

r2-Fluoro-4"-methoxv-5 , -G-Dhenvl.Dronvlcar bamovn-n.l , ;3 , l ,, 1-terDhenvl-2 > - 
vloxvl acetic acid 

The title compound was prepared as an off white solid (0.130 g, 42%) from 3- 
(<?-fluorophenyl)-4-(2-hydroxyethoxy)-5-( i E7-methoxyphenyl)benzoic acid ethyl ester 
using 3-phenyl-l -propylamine and a procedure similar to Example 51, mp >89 °C 
(decomp.); 'H NMR (DMSO-d 6 ) 5 1.77-1.87 (m, 2H), 2.61 (t, J = 7.2 Hz, 2H), 3.27 
(dd, J = 6.8, 13.0 Hz, 2H), 3.78 (s, 2H), 3.79 (s, 3H), 6.99-7.04 (m, 2H), 7.13-7.18 (m, 
1H), 7.19-7.23 (m, 2H), 7.24-7.30 (m, 4H), 7.41-7.50 (m, 2H), 7.54-7.58 (m, 2H), 
7.72 (d, J = 2.2 Hz, 1H), 7.87 (d, J = 2.4 Hz, 1H), 8.54 (t, J = 5.7 Hz, 1H), 11.85- 
13.30 (bs, 1H); IR (KBr) 3420, 3070, 3020, 2940, 1740, 1640, 1620, 1590, 1560, 
1510, 1495, 1450, 1415, 1350, 1310, 1250, 1215, 1180, 1100, 1080, 1030, 900, 840, 
805, 755, and 700 cm 1 ; mass spectrum [(-) ESI], m/z 512 (M - H)"; Anal. Calcd. for 
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C 3I H 28 FN0 5 - 1.25H 2 Or C, 69.46; H, 5.73; N, 2.61, Found: C, 69.36; H, 5.40; N, 
2.56. 

Example 72 

r3-Bropio-2 > -fluoro-5-f2-pvridin-2-vl-ethvlcarh a m o vn-hinhenvl.2-vloxv1acetir 
acid 

The title compound was prepared as a white solid (0.041 g, 15%) from 3- 
bromo-5-(o-fluorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester using 2-(2- 
aminoethyl)pyridine and a procedure similar to Example 51, mp >154 °C (decomp.); 
'H NMR (DMSO-<* 6 ) 6 2.97 ( t, J = 7.7 Hz, 2H), 3.59 (dd, J = 6.6, 12.7 Hz, 2H), 3.97 
(s, 2H), 7.20 (ddd, J = 0.9, 4.8, 7.5 Hz, 1H), 7.24-7.32 (m, 3H), 7.42-7.50 (m, 2H), 
7.68 (td, J = 1.8, 7.7 Hz, 1H), 7.74 (d, J = 2.0 Hz, 1H), 8.10 (d, J = 2.0 Hz, 1H), 8.48 
(dd, J = 0.9, 4.8 Hz, 1H), 8.67 (t, J = 5.3 Hz, 1H), 11.40-13.20 (bs, 1H); IR (KBr) 
3420, 3080, 2930, 1725, 1630, 1600, 1550, 1495, 1460, 1450, 1435, 1370, 1330, 
1245, 1225, 1150, 1120, 1080, 1030, 890, 830, 755, and 710 cm 1 ; mass spectrum [(-) 
ESI], m/z 471/473 (M - H)"; Anal. Calcd. for C 22 H lg BrFN 2 0 4 • 2.5H 2 0: C, 50.98; H, 
4.47; N, 5.40, Found: C, 50.96; H, 3.81; N, 5.06. 

Example 73 

^■Bromo^'-fluoro-S-Q-phenvl-Dropvlcarh amovn-hiphenvl^-vloxvlacetic acid 

The title compound was prepared as an off white solid (0.091 g, 32%) from 3- 
bromo-5-(o-fluorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester using 3- 
phenyl-1 -propylamine and a procedure similar to Example 51, mp >90 °C (decomp.); 
'H NMR (DMSO-rf 6 ) 5 1.77-1.85 (m, 2H), 2.61 (t, J = 7.5 Hz, 2H), 3.26 (dd, J = 6.8, 
12.5 Hz, 2H), 4.08 (s, 2H), 7.13-7.23 (m, 3H), 7,23-7.33 (m, 4H), 7.42-7.51 (m, 2H), 
7.78 (d, J = 2.2 Hz, 1H), 8.14 (d, J = 2.0 Hz, 1H), 8.58 (t, J = 5.5 Hz, 1H), 11.70- 
13.90 (bs, 1H); IR 3350, 3080, 3020, 2940, 2860, 1740, 1630, 1590, 1550, 1495, 
1450, 1430, 1325, 1220, 1200, 1100, 1080, 1050, 890, 830, 755, and 695 (KBr) cm" 1 ; 
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mass spectrum [(-) ESI], m/z 484/486 (M - H)"; Anal. Calcd. for C 24 H 21 BrFN0 4 • 
1.25H 2 0: C, 56.65; H, 4.65; N, 2.75, Found: C, 56.61; H, 4.26; N, 2.65. 

Example 74 

rS'-G-Cvclopentvl-propvlcarbamoYD^-fluoro-^'-methoxv.r i.l'ia'l'n-terphenvl- 
T -yloxvl acetic acid 

The title compound was prepared as an off white solid (0.100 g, 33%) from 3- 
(o-fluorophenyl)-4-(2-hydroxyethoxy)-5-(p-methoxyphenyl)benzoic acid ethyl ester 
using 3-cyclopentylpropylamine and a procedure similar to Example 51, mp >97 °C 
(decomp.); 'H NMR (DMSO-<4) 5 1.00-1.09 (m, 2H), 1.28-1.36 (m, 2H), 1.42-1.61 
(m, 6H), 1.68-1.81 (m, 3H), 3.25 (dd, J = 6.4, 12.7 Hz, 2H), 3.78 (s, 2H), 3.81 (s, 3H), 
7.03 (d, J = 9.0 Hz, 2H), 7.25-7.32 (m, 2H), 7.42-7.51 (m, 2H), 7.57 (d, J = 8.6 Hz, 
2H), 7.73 (d, J = 2.2 Hz, 1H), 7.87 (d, J = 2.2 Hz, 1H), 8.52 (t, J = 5.7 Hz, 1H), 1 1.85- 
13.40 (bs, 1H); IR (KBr) 3390, 3090, 2950, 2880, 1740, 1635, 1620, 1585, 1565, 
1515, 1495, 1450, 1440, 1420, 1360, 1295, 1250, 1215, 1180, 1100, 1075, 1030, 900, 
830, 810, 755, and 710 cm' 1 ; mass spectrum [(-) ESI], m/z 504 (M - H)"; Anal. Calcd. 
for C 30 H 32 FNO 5 • H 2 0: C, 68.82; H, 6.55; N, 2.68, Found: C, 68.63; H, 6.14; N, 
2.73. 

Example 75 

rS-Bromo-S-O-cvclopentYl-propvlcarbamovn^^fluoro-bip henvl-a-vloxvlacetic 
acid 

The title compound was prepared as an off white solid (0.041 g,' 14%) from 3- 
bromo-5-(o-fluorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester using 3- 
cyclopentylpropylamine and a procedure similar to Example 51, mp >127 °C 
(decomp.); 'H NMR (DMSO-</ 6 ) 5 1.00-1.09 (m, 2H), 1.27-1.34 (m, 2H), 1.43-1.62 
(m, 6H), 1.68-1.79 (m, 3H), 3.23 (dd, J = 6.8, 12.7 Hz, 2H), 3.98 (s, 2H), 7.27-7.34 
(m, 2H), 7.42-7.52 (m, 2H), 7.78 (d, J = 2.0 Hz, 1H), 8. 14 (d, J = 2.2 Hz, 1H), 8.55 (t, 
J = 5.7 Hz, 1H), 1 1.40-13.50 (bs, 1H); IR (KBr) 3390, 3090, 2950, 2870, 1735, 1630, 
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1555, 1495, 1435, 1425, 1330, 1225, 1100, 1070, 1030, 890, 830, 755, and 705 cm" 1 ; 
mass spectrum [(-) ESI], m/z 476/478 (M - H)*; Anal. Calcd. for C 23 H 25 BrFN0 4 • 
1.5H z O: C, 54.66; H, 5.58; N, 2.77, Found: C, 54.36; H, 4.78; N, 2.75. 

Example 76 

^2-Fl^oro-4"-methoxv-5 , -f8-phe nvl-octvlca^bamovn-r^a > ;3 , l"^-te^DhenvI-2 , - 
vloxvlacetic acid 

The title compound was prepared as an off white solid (0.150 g, 41%) from 3- 
(«?-fluorophenyl)-4-(2-hydroxyethoxy)-5-0?-methoxyphenyl)benzoic acid ethyl ester 
using 8-phenyloctylamine and a procedure similar to Example 51, mp >84 °C 
(decomp.); 'H NMR (DMSO-rf 6 ) 5 1.23-1.34 (m, 8H), 1.47-1.58 (m, 4H), 2.54 (t, J = 
7.5 Hz, 2H), 3.24 (dd, J = 6.8, 12.7 Hz, 2H), 3.81 (s, 5H), 7.03 (d, J = 8.1 Hz, 2H), 
7.12-7.18 (m, 3H), 7.22-7.31 (m, 4H), 7.42-7.50 (m, 2H), 7.57 (d, J = 8.1 Hz, 2H), 
7.74 (d, J = 2.0 Hz, 1H), 7.87 (d, J = 2.2 Hz, 1H), 8.51 (t, J = 5.5 Hz, 1H), 1 1.40- 
13.40 (bs, 1H); IR (KBr) 3400, 3080, 3020, 2930, 2860, 1735, 1640, 1615, 1590, 
1550, 1510, 1495, 1440, 1430, 1400, 1355, 1300, 1250, 1210, 1180, 1100, 1080, 
1030, 900, 830, 810, 755, and 695 cm" 1 ; mass spectrum [(-) ESI], m/z 584 (M - H)'; 
Anal. Calcd. for C 36 H 38 FN0 5 - 0.5H 2 O: C, 72.95; H, 6.63; N, 2.36, Found: C, 73.04; 
H, 6.42; N, 2.41. 

Example 77 

rS-Bromo^'-fluoro-S-rS-Dhenv l-octvlcarhamovn-hiphenvl^-vloxvlacetic acid 

The title compound was prepared as an off white solid (0.062 g, 18%) from 3- 
bromo-5-(o-fluorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester using 8- 
phenyloctylamine and a procedure similar to Example 51, mp >79 °C (decomp.); 'H 
NMR (DMSO-<4) 5 1.23-1.33 (m, 8H), 1.45-1.59 (m, 4H), 2.55 (t, J = 7.2 Hz, 2H), 
3.23 (dd, J = 6.2, 12.3 Hz, 2H), 4.03 (s, 2H), 7.12-7.19 (m, 3H), 7.23-7.34 (m, 4H), 
7.42-7.52 (m, 2H), 7.78 (s, 1H), 8.13-8.17 (m, 1H), 8.55 (t, J = 5.7 Hz, 1H), 11.70- 
13.60 (bs, 1H); IR (KBr) 3360, 3080, 3020, 2930, 2860, 2340, 1740, 1635, 1560, 
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1495, 1450, 1430, 1370, 1325, 1220, 1100, 1080, 1035, 900, 830, 755, and 700 cm" 1 ; 
mass spectrum [(+) ESI], m/z 556/558 (M + H) + ; Anal. Calcd. for C 29 H 3I BrFN0 4 - 
0.75H 2 O: C, 61.11; H, 5.75; N, 2.46, Found: C, 61.14; H, 5.19; N, 2.45. 

Example 78 

^2-Fl^oro-4"-methoxv-5 , -(6■phe nvl-hcyvlcarbamovn-^l.^ !, :3 , ^ >, ^-terDhe^lv^2 , . 
vloxvlacetic acid 

The title compound was prepared as an off white solid (0.155 g, 47%) from 3- 
(o-fluorophenyl)-4-(2-hydroxyethoxy)-5-(p-methoxyphenyl)benzoic acid ethyl ester 
using 6-phenylhexylamine and a procedure similar to Example 51, mp >72 °C 
(decomp.); 'H NMR (DMSO-d 6 ) 8 1.26-1.37 (m, 4H), 1.45-1.59 (m, 4H), 2.54 (t, J = 
7.9 Hz, 2H), 3.23 (dd, J = 6.8, 13.0 Hz, 2H), 3.79 (s, 5H), 6.98-7.04 (m, 2H), 7.10- 
7.18 (m, 3H), 7.20-7.30 (m, 4H), 7,40-7.49 (m, 2H), 7.53-7.57 (m, 2H), 7.72 (d, J = 
2.2 Hz, 1H), 7.86 (d, J = 2.4 Hz, 1H), 8.49 (t, J = 5.5 Hz, 1H), 12.65-13.30 (bs, 1H); 
IR (KBr) 3400, 3070, 3020, 2940, 2860, 1740, 1635, 1615, 1580, 1550, 1510, 1495, 
1445, 1410, 1350, 1305, 1250, 1215, 1185, 1100, 1070, 1030, 900, 830, 810, 755, and 
700 cm"'; mass spectrum [(+) ESI], m/z 556 (M + H) + ; Anal. Calcd. for C 34 H 34 FNO s • 
0.75H 2 O: C, 71.75; H, 6.29; N, 2.46, Found: C, 71.72; H, 6.09; N, 2.46. 

Example 79 

r3-Bromo-2 , -fluoro-5-(6-phenvl-hexvlcarhamovn .biDhenvI-2-vloxv1acetic acid 

The title compound was prepared as a white solid (0.077 g, 26%) from 3- 
bromo-5-(o-fluorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester using 6- 
phenylhexylamine and a procedure similar to Example 51, mp >84 °C (decomp.); 'H 
NMR (DMSO-rf 6 ) 5 1.27-1.36 (m, 4H), 1.44-1.59 (m, 4H), 2.54 (t, J = 7.2 Hz, 2H), 
3.21 (dd, J =. 6.4, 12.5 Hz, 2H), 4.01 (s, 2H), 7.11-7.18 (m, 3H), 7.21-7.32 (m, 4H), 
7.41-7.50 (m, 2H), 7.77 (d, J = 1.8 Hz, 1H), 8.13 (d, J = 2.0 Hz, 1H), 8.53 (t, J = 5.3 
Hz, 1H), 11.80-13.50 (bs, 1H); IR (KBr) 3410, 3070, 3020, 2940, 2850, 1740, 1635, 
1550, 1495, 1450, 1425, 1330, 1300, 1220, 1115, 1070, 1030, 900, 830, 755, and 700 
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cm" 1 ; mass spectrum [(+) ESI], m/z 528/530 (M + H) + ; Anal. Calcd. for 
C 27 H 27 BrFN0 4 - 2.5H 2 0: C, 56.55; H, 5.62; N, 2.44, Found: C, 56.23; H, 4.43; N, 
2.56. 

Example 80 

f3.3 ,, -Dichlo^o-5 , -r6-phenvl-hgyvl c a^hamnvlU^l.^ > :3 > ^ >> ] fp rDhenv^2 , . 
vloxvlacetic acid 

The title compound was prepared as an off white solid (0.065 g, 19%) from 
3,5-fe/j-(m-chlorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester using 6- 
phenylhexylamine and a procedure similar to Example 51, mp 178-181 °C; 'H NMR 
(DMSO-rf 6 ) 6 1.27-1.37 (m, 4H), 1.48-1.59 (m, 4H), 2.55 (t, J = 7.5 Hz, 2H), 3.25 (dd, 
J = 6.4, 13.0 Hz, 2H), 3.81 (s, 2H), 7.10-7.17 (m, 3H), 7.21-7.26 (m, 2H), 7.44-7.51 
(m, 4H), 7.56-7.60 (m, 2H), 7.68-7.70 (m, 2H), 7.85 (s, 2H), 8.55 (t, J = 5.3 Hz, 1H), 
11.60-13.35 (bs, 1H); IR (KBr) 3380, 3070, 3020, 2930, 2860, 2510, 1725, 1620, 
1565, 1475, 1450, 1400, 1340, 1320, 1240, 1200, 1170, 1100, 1080, 1050, 880, 790, 
770, 750, and 700 cm 1 ; mass spectrum [(+) ESI], m/z 576 (M + H) + ; Anal. Calcd. for 
C 33 H 31 C1 2 N0 4 - 0.75H 2 O: C, 67.18; H, 5.55; N, 2.37, Found: C, 67.35; H, 5.51; N, 
2.36. 

Example 81 

{4 >, -Methoxv-5 , -rmethvI-f8-Dhenvl.nr» v n.carhamnvn.3-trifliinrnmpthyl. 
ri.riS'r'l -terphenvl^'-vIoxvlaceHr apj ri 

The title compound was prepared as a gray foam (0.399 g, 71%) from 4-(2- 

hydroxyethoxy)-3-(p-methoxyphenyl)-5-(m-trifluoromethylphenyl)benzoicacid ethyl 
ester using A^-methyl-8-phenyloctylamine and a procedure similar to Example 51, mp 
>39 °C (decomp.); 'H NMR (DMSO-c/ 6 ) 5 1.02-1.18 (m, 4H), 1.20-1.36 (m, 4H), 
1.40-1.60 (m, 4H), 2.44-2.57 (m, 2H), 2.96 (s, 3H), 3.22-3.47 (m, 2H), 3.79 (s, 5H), 
7.01 (d, J = 8.6 Hz, 2H), 7.10-7.19 (m, 3H), 7.22-7.28 (m, 2H), 7.36 (d, J = 10.5 Hz, 
2H), 7.55 (d, J = 8.3 Hz, 2H), 7.67 (t, J = 7.7 Hz, 1H), 7.74 (d, J = 7.9 Hz, 1H), 7.89 



WO 99/61410 



PCT/US99/10158 



- us- 
ed, J = 7.5 Hz, 1H), 7.96 (s, 1H), 11.25-13.50 (bs, 1H); IR (KBr) 3440, 3070, 3020, 
2930, 2860, 1755, 1735, 1610, 1510, 1495, 1455, 1400, 1345, 1330, 1300, 1270, 
1250, 1180, 1165, 1125, 1100, 1080, 1060, 1030, 890, 830, 800, 750, and 705 cm" 1 ; 
mass spectrum [(+) APCI], m/z 648 (M + H) + ; Anal. Calcd. for 03811^1^05 • 0.5H 2 O: 
5 C, 69.50; H, 6.29; N, 2.13, Found: C, 69.09; H, 6.11; N, 2.17. 

Example 82 

f3.3"-Dichloro.5'-rmethvl.f8-Dh envl-octvn-carbamovn-n.l > :3 , l' > 1terDhenvl.2>- 
yloxylacetic acid 

10 

The title compound was prepared as an off white foam (0.231 g, 43%) from 
3,5-fcis-(m-chlorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester using N- 
methyl-8-phenyloctylamine and a procedure similar to Example 51, mp >44 °C 
(decomp.); 'H NMR (DMSO-^) 5 1.03-1.22 (m, 4H), 1.22-1.37 (m, 4H), 1.41-1.63 

15 (m, 4H), 2.44-2.58 (m, 2H), 2.95 (s, 3H), 3.17-3.54 (m, 2H), 3.79 (s, 2H), 7.12-7.18 
(m, 3H), 7.22-7.28 (m, 2H), 7.39 (s, 2H), 7.43-7.50 (m, 4H), 7.54-7.59 (m, 2H), 7.67 
(s, 2H), 10.95-14.15 (bs, 1H); IR (KBr) 3440, 3080, 3020, 2930, 2870, 1755, 1730, 
1630, 1605, 1565, 1495, 1480, 1445, 1400, 1340, 1310, 1215, 1170, 1100, 1085, 
1050, 880, 775, 755, and 695 cm" 1 ; mass spectrum [(+) APCI], m/z 618 (M + H) + ; 

20 Anal. Calcd. for C 36 H 37 C1 2 N0 4 • 0.5H 2 O: C, 68.90; H, 6.10; N, 2.23, Found: C, 
68.76; H, 5.98; N, 2.25. 

Example 83 

r3.3".Difluoro-5 > -(8-Dhenvl-octvlcarbamovn. ri.l':3 > rnterphenvl-2 , .vloxv1acPtir 
25 acid 



The title compound was prepared as an off white foam (0.207 g, 37%) from 
3,5-£/s-(m-fluorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester using 8- 
phenyloctylamine and a procedure similar to Example 51, mp >58 °C (decomp.); 'H 
30 NMR (DMSO-^ 6 ) 8 1.22-1.34 (m, 8H), 1.47-1.59 (m, 4H), 2.54 (t, J = 7.5 Hz, 2H), 
3.26 (dd, J = 6.8, 13.0 Hz, 2H), 3.80 (s, 2H), 7.12-7.19 (m, 3H), 7.20-7.28 (m, 4H), 
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7.44-7.54 (m, 6H), 7.88 (s, 2H), 8.56 (t, J = 5.3 Hz, 1H), 11.85-13.60 (bs, 1H); IR 
(KBr) 3390, 3080, 3020, 2930, 2850, 1740, 1640, 1620, 1585, 1550, 1490, 1455, 
1435, 1410, 1340, 1260, 1215, 1195, 1060, 940, 875, 775, 750, and 705 cm 0 ; mass 
spectrum [(+) APCI], m/z 572 (M + H) + ; Anal. Calcd. for C 35 H 35 F 2 N0 4 - 0.5H 2 O: C, 
72.40; H, 6.25; N, 2.41, Found: C, 72.14; H, 6.1 1; N, 2.45. 

Example 84 

l3.3"-Difluoro-5 , -rmethvl-f8-Dhenvl .octvn.carha m ovn-ri.1 > :3 , l >, 1terphenvl-2'- 
vloxvlacetic acid 

The title compound was prepared as a grayish foam (0.240 g, 41%) from 3,5- 
&ij-(m-fluorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester using N-methyl-8- 
phenyloctylamine and a procedure similar to Example 51, mp >43 °C (decomp.); 'H 
NMR (DMSO-rf 6 ) 5 1.02-1.21 (m, 4H), 1.21-1.37 (m, 4H), 1.40-1.63 (m, 4H), 2.44- 
2.58 (m, 2H), 2.96 (s, 3H), 3.22-3.47 (m, 2H), 3.77 (s, 2H), 7.11-7.18 (m 3H), 7.18- 
7.28 (m, 4H), 7.36-7.51 (m, 8H), 11.25-14.35 (bs, 1H); IR (KBr) 3430, 3070, 3020, 
2930, 2860, 1755, 1740, 1635, 1615, 1585, 1490, 1445, 1410, 1335, 1260, 1210, 
1180, 1120, 1080, 1050, 930, 875, 780, 750, and 700 cm" 1 ; mass spectrum [(-) ESI], 
m/z 584 (M - H)"; Anal. Calcd. for C 36 H 37 F 2 N0 4 - 1.25H 2 0: C, 71.09; H, 6.55; N, 
2.30, Found: C, 71.15; H, 6.09; N, 2.31. 

Example 85 

^3.3 ,, -DichIoro-5 , -f8-mo rpholin-4^vl-octvlca^hanlovn.rl.^ > :3 , l"^terphenvl■2 , ■ 
vloxvlacetic acid 

step 1 8-Morpholin-4-yloctvlamine 

To a solution of ^/-(8-bromooctyl)phthalimide (8.46 g, 25.0 mmol) in CH 3 CN 
(70 mL) at room temperature was added morpholine (4.80g, 55.0 mmol). After 18 h at 
this temperature, the reaction mixture was concentrated and then diluted with EtOAc 
(100 mL). The organic layer was washed with 10% aq. Na^O, (3 x 30 mL), H 2 0 (2 
x 20 mL), and brine (2 x 20 mL) and then dried (NaoSOJ. After concentration, the 
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residue was purified by the flash chromatography (5 to 10% MeOH/CH 2 Cl 2 gradient) 
to afford the substituted morpholine intermediate. 

To this substituted morpholine intermediate (7.40 g, 21.5 mmol) in MeOH (70 
mL) at room temperature was added hydrazine monohydrate (1.28 mL, 25.8 mmol) 
5 and the resulting mixture was heated to reflux. After 2 h at this temperature, the 
reaction was concentrated and then diluted with IN HC1 (100 mL). The mixture was 
stirred for 1 h, and the precipitate that formed during this time was filtered and 
washed with excess 0.5 N HC1. The filtrate was basified with 50% aq. NaOH (~7 mL) 
and stirred about 15 min. This aqueous solution was extracted with CHC1 3 (4 x 50 

10 mL) and the combined organic layers were washed with H,0 (3 x 50 mL) and brine 
(1 x 50 mL). The organic layer was then dried (NajSO,,) and concentrated to afford 
the product (4.16 g, 77%) as an oil; l H NMR (DMSO-^ 6 ) 6 1.18-1.34 (m, 12H), 1.34- 
1.43 (m, 2H), 2.21 (t, J = 7.0 Hz, 2H), 2.26-2.33 (m, 4H), 2.46-2.52 (m, 2H), 3.53 (t, J 
= 4.6 Hz, 4H); IR (film) 3390, 2930, 2860, 2820, 2790, 2710, 2180, 1640, 1610, 

15 1460, 1390, 1375, 1360, 1320, 1300, 1275, 1200, 1135, 1120, 1080, 1040, 1010, 900, 
870, 815, 800, and 725 cm 1 ; mass spectrum [(+) APCI], m/z 215 (M + H) + . 

step 2 r3.3"-Dichloro-5 , -('8-morpholin-4-vl-octvlcarhamovn-ri.l':3'l"lterphenvl-2'- 
yloxylacetic acid 

20 

The title compound was prepared as an off white foam (0.147 g, 21%) from 
3,5-Zn\y-(m-chlorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester using 8- 
morpholin-4'-yloctylamine and a procedure similar to Example 51, mp >91 °C 
(decomp.); 'H NMR (DMSO-</ 6 ) 5 1.16-1.32 (m, 8H), 1.32-1.43 (m, 2H), 1.43-1.56 

25 (m, 2H), 2.20 (t, J = 7.2 Hz, 2H), 2.25-2.34 (m, 4H), 3.25 (dd, J = 6.8, 13.0 Hz, 2H), 
3.52 (t, J = 4.6 Hz, 4H), 3.76 (s, 2H), 7.43-7.50 (m, 4H), 7.58 (dt, J = 1.8, 6.6 Hz, 
2H), 7.68-7.70 (m, 2H), 7.85 (s, 2H), 8.54 (t, J = 5.7 Hz, 1H), 10.75-13.35 (bs, 1H); 
IR (KBr) 3430, 3080, 2940, 2860, 2330, 1720, 1640, 1605, 1560, 1545, 1480, 1460, 
1400, 1345, 1310, 1255, 1215, 1160, 1120, 1080, 1030, 875, 755, and 700 cm" 1 ; mass 

30 spectrum [(+) ESI], m/z 613/615 (M + H) + ; Anal. Calcd. for C 33 H 38 C1 2 N 2 0 5 • 
0.8CHC1,: C, 57.25; H, 5.52; N, 3.95, Found: C, 57.15; H, 5.41; N, 3.87. 
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Example 86 

l33"JMchloro-5M8-(2.6-dimethox^^ 
terphenvl-2'-vloxv)acetic acid 

5 

step 1 8-f2\6'-Dimethoxvphenoxy)octvlamine 

To a round bottom flask with NaH (0.260 g, 6.49 mmol) and THF (120 mL) 
cooled to 0 °C was added 2,6-dimethoxyphenol (1.00 g, 6.49 mmol). The resulting 
solution was heated to reflux for 10 min. and then cooled back to room temperature. 

10 To this solution was added 15-crown-5 (0.117 mL, 0.589 mmol), 
tetrabutylammonium iodide (0.220 g, 0.589 mmol), and finally N-(8-bromo- 
octyl)phthalimide (2.00 g, 5.89 mmol). The final mixture was heated to reflux for 18 
h. At this point, the reaction mixture was filtered, and the filtrate was diluted with 
EtOAc (400 mL). The organic layer was washed with 1 N HC1 (40 mL), sat. aq. 

15 NaHC0 3 (40 mL), and brine (40 mL) and then dried (MgS0 4 ). After concentration, 
the residue was purified by the Biotage Flash 40 apparatus (5 to 10% 
EtO Ac/petroleum ether gradient) to afford the ether intermediate. 

To this ether intermediate (1.23 g, 2.99 mmol) in MeOH (20 mL) at room 
temperature was added hydrazine monohydrate (0.348 mL, 7.18 mmol) and the 

20 resulting mixture was heated to reflux. After 5 h at this temperature, the reaction was 
concentrated, taken up in EtOAc (200 mL), and filtered to remove insoluble 
materials. This phthalimide byproduct was washed with excess EtAOc, and the 
filtrate was washed with H 2 0 (30 mL) and brine (30 mL). The organic layer was then 
dried (N^SOJ and concentrated to afford the product (0.833 g, 50%) as an oil; *H 

25 NMR (CDC1 3 ) 5 1.28-1.68 (m, 12H), 1.68-1.82 (m, 2H), 2.69 (t, J = 6.9 Hz, 2H), 3.86 
(s, 6H), 3.96 (t, J = 6.9 Hz, 2H), 6.58 (d, J = 8.2 Hz, 2H), 6.97 (t, J = 8.2 Hz, 1H); 
mass spectrum [(+) ESI], m/z 282 (M + H)\ 304 (M + Na) + . 
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step 2 (3.3"-Dichloro-5'-r8-r 2.6-dimethoxv-phenoxvVoctvlcarhamovn-n.r:3'l"]- 
terphenyl-2'-vloxv) acetic acid 

The title compound was prepared as an off white solid (0.059 g, 11%) from 
3,5-^ij-(m-chlorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester using 8-(2',6'- 
dimethoxyphenoxy)octylamine and a procedure similar to Example 51, mp >70 °C 
(decomp.); 'H NMR (DMSO-</ 6 ) 5 1.24-1.34 (m, 6H), 1.34-1.44 (m, 2H), 1.48-1.63 
(m, 4H), 3.23-3.38 (m, 2H), 3.72 (s, 6H), 3.77 (s, 2H), 3.79 (t, J = 6.4 Hz, 2H), 6.61 
(d, J = 8.6 Hz, 2H), 6.94 (t, J = 8.6 Hz, 1H), 7.43-7.50 (m, 4H), 7.56-7.60 (m, 2H), 
7.69 (s, 2H), 7.85 (s, 2H), 8.54 (t, J = 5.5 Hz, 1H), 10.95-14.75 (bs, 1H); IR (KBr) 
3375, 3080, 3000, 2930, 2860, 1730, 1595, 1570, 1545, 1495, 1480, 1465, 1430, 
1395, 1330, 1295, 1255, 1210, 1110, 1035, 1000, 880, 780, 725, and 700 cm" 1 ; mass 
spectrum [(+) ESI], m/z 680 (M + H) + ; Anal. Calcd. for C 37 H 39 C1 2 N0 7 • 0.25CHC1 3 : 
C, 62.97; H, 5.57; N, 1.97, Found: C, 62.76; H, 5.24; N, 1.87. 

Example 87 

l5 > -r8-fBenzoxazol-2-vlsulfanvn-octvlcarhamovn-3.3"-dichloro-n.l , :3 , l , n- 
terphenvl-2 , -vIoxv>acetic acid 

step 1 8-(BenzoxazoI-2-ylsulfanvl1-octvlamine 

To a round bottom flask with 2-mercaptobenzoxazole (2.14 g, 14.2 mmol) and 
DMF (100 mL) at room temperature was added K 2 C0 3 (2.61 g, 18.9 mmol) followed 
by A^-(8-bromooctyl)phthalimide (4.00 g, 11.8 mmol). The resulting solution was 
heated to 60 °C for 0.5 h and then cooled back to room temperature. At this point, the 
reaction mixture was quenched with H 2 0 (100 mL) and then diluted with EtOAc (600 
mL). The organic layer was washed with 1 N HC1 (60 mL), sat. aq. NaHC0 3 (60 
mL), and brine (60 mL) and then dried (MgS0 4 ). After concentration, the residue was 
purified by the Biotage Flash 40 apparatus (10 to 20% EtO Ac/petroleum ether 
gradient) to afford the thioether intermediate. 

To this thioether intermediate (3.02 g, 7.39 mmol) in MeOH (40 mL) at room 
temperature was added hydrazine monohydrate (0.860 mL, 17.7 mmol) and the 
resulting mixture was heated to reflux. After 18 h at this temperature, the reaction was 
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concentrated, taken up in EtOAc (300 mL), and filtered to remove insoluble 
materials. This phthalimide byproduct was washed with excess EtAOc, and the 
filtrate was washed with H 2 0 (40 mL) and brine (40 mL). The organic layer was then 
dried (NajSOJ and concentrated to afford the product (1.87 g, 57%) as an oil; 'H 
NMR (CDC1 3 ) 5 1.14-1.67 (m, 12H), 1.72-1.92 (m, 2H), 2.69 (t, J = 9.6 Hz, 2H), 3.32 
(t, J = 8.5 Hz, 2H), 7.16-7.34 (m, 2H), 7.38-7.47 (m, 1H), 7.54-7.66 (m, 1H); mass 
spectrum [(+) ESI], m/z 279 (M + H) + . 

step 2 (5 , -r8-("Benzoxazol-2- vlsulfanvn-nctvlcarbamovIl-3.3"-dichloro-n.l':3'1"1- 
terphenvl-2 , -vloxv 1-ethanol 

To a stirred solution of 3,5-Z?i5-(m-chlorophenyl)-4-(2-hydroxyethoxy)benzoic 
acid ethyl ester (0.620 g, 1.44 mmol) in THF:EtOH (3:2, 30 mL) at room temperature 
was added 1 N KOH (7.20 mL, 7.20 mmol) dropwise. After 18 h at this temperature, 
the reaction mixture was concentrated and diluted with H 2 0 (100 mL). The aqueous 
solution was acidified to pH 1 with 2 N HC1. The solid [3,5-*w-(/7i-chlorophenyl)-4- 
(2-hydroxyethoxy)benzoic acid] that formed was filtered off, washed with excess 
H 2 0, and then dried on the high vacuum pump (0.450 g, 78%). 

To a flame dried round bottom flask with 8-(benzoxazol-2-yl- 
sulfanyl)octylamine (0.155 g, 0.558 mmol) in benzene:EtOH (1:1, 6 mL) at room 
temperature was added 3,5-fc/s-(m-chlorophenyl)-4-(2-hydroxyethoxy)benzoic acid 
(0.150 g, 0.372 mmol) followed by EEDQ (0.258 g, 1.04 mmol). After 3 days at this 
temperature, it was diluted with EtOAc (200 mL). This solution was washed with 1 N 
HC1 (20 mL), sat. aq. NaHC0 3 (20 mL), and brine (20 mL) and then dried (MgSOJ. 
After concentration, the residue was purified by preparatory plate chromatography 
(30% EtOAc/petroleum ether) to afford the product (0.183 g, 74%) as a solid; 'H 
NMR (CDC1 3 ) 5 1.28-1.42 (m, 6H), 1.42-1.68 (m, 5H), 1.77-1.97 (m, 2H), 3.27-3.41 
(m, 6H), 3.46 (dd, J = 6.1, 13.5 Hz, 2H), 6.09-6.17 (m, 1H), 7.22-7.47 (m, 7H), 7.47- 
7.54 (m, 2H), 7.54-7.66 (m, 3H), 7.74 (s, 2H); mass spectrum [(+) ESI], m/z 664 (M 
+ H) + . 
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step 3 1 5 , -r8-(Benzoxazol-2-vlsulfanvn-octv lcarbamovll-3.3"-dichloro-r 1 , V :3 ' 1 "1- 
terphenvl^ '-vloxvl acetic acid 

The title compound was prepared as a white foamy solid (0.087 g, 47%) from 
{ 5 ' -[8-(benzoxazol-2-ylsulfanyl)-octylcarbamoyl]-3 ,3"-dichloro- [ 1, 1 ' ;3 ' 1 "]- 
terphenyl-2'-yloxy}ethanol using a procedure similar to step 2 of Example 51, mp 
>68 °C (decomp.); 'H NMR (DMSO-d 6 ) 5 1.27-1.34 (m, 6H), 1.36-1.44 (m, 2H), 
1.46-1.55 (m, 2H), 1.71-1.80 (m, 2H), 3.22-3.36 (m, 4H), 3.79 (s, 2H), 7.26-7.33 (m, 
2H), 7.43-7.50 (m, 4H), 7.56-7.63 (m, 4H), 7.68 (s, 2H), 7.85 (s, 2H), 8.54 (t, J = 5.3 
Hz, 1H), 11.55-13.75 (bs, 1H); IR (KBr) 3410, 3080, 2930, 2860, 1730, 1630, 1600, 
1565, 1545, 1500, 1480, 1455, 1430, 1395, 1335, 1300, 1230, 1210, 1170, 1130, 
1 100, 1080, 1040, 1000, 925, 885, 800, 740, and 700 cm 1 ; mass spectrum [(+) APCI], 
m/z 677/679 (M + H) + ; Anal. Calcd. for C 36 H 34 C1 2 N 2 0 5 S • 1.5H 2 Or C, 61.36; H, 5.29; 
N, 3.98, Found: C, 61.37; H, 4.74; N, 4.04. 

Example 88 

^3.3"-Dichlo^o-5 , -(8-indol-l-vl-octvlcarbamovn-^.l > :3 > ^»^terphenvl-2 , - 
vloxvlacetic acid 

step 1 r3.3"-Dichloro-5 , -f 8-indol- 1 -vl-octvlcarbamovn-n . V :3 [ 1 "lterphenvl-2 '- 
yloxyl-ethanol 

To a flame dried round bottom flask with 8-indol-l-yloctylamine (0.227 g, 
0.930 mmol, preparation similar to step 1 of Example 54) in CH 2 C1 2 (10 mL) at room 
temperature was added 3,5-6/.y-(m-chlorophenyl)-4-(2-hydroxyethoxy)-benzoic acid 
(0.250 g, 0.620 mmol, prepared in step 2 of Example 55) followed by Et 3 N (0.259 
mL, 1.86 mmol), HOBt (0.092 g, 0.682 mmol), and finally DCC (0.153 g, 0.744 
mmol). After 3 days at this temperature, it was concentrated and then diluted with 
EtOAc (200 mL). The white solid (DCU) that formed was filtered off and washed 
with excess EtOAc. The organic layer was washed with 1 N HC1 (20 mL), sat. aq. 
NaHC0 3 (20 mL), and brine (20 mL) and then dried (MgS0 4 ). After concentration, 
the residue was purified by the Biotage Flash 40 apparatus (30 to 50% 
EtOAc/petroleum ether) to afford the product (0.341 g, 87%) as a solid; 'H NMR 
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(CDC1 3 )5 1.21-1.38 (m, 8H), 1.46-1.63 (m, 3H), 1.75-1.89 (m, 2H), 3.27-3.49 (m, 
6H), 4.11 (t, J = 8.1 Hz, 2H), 6.01-6.13 (m, 1H), 6.47 (d, J = 2.2 Hz, 1H), 7.05-7.13 
(m, 2H), 7.19 (t, J = 8.8 Hz, 1H), 7.39-7.46 (m, 5H), 7.48-7.55 (m, 2H), 7.58-7.66 (m, 
3H), 7.74 (s, 2H); mass spectrum [(+) ESI], m/z 629 (M ) + . 

5 

step 2 r3.3' , -Dichloro-5'-f8-indo I-l-vl-octvlcarbamovn-n.r:3'l"1terr>henvl-2'- 
yloxyl acetic acid 

The title compound was prepared as an off white foamy solid (0.051 g, 37%) 
from [3,3"-dichloro-5'-(8-indol-l-yl-octylcarbamoyl)-[l,l';3 , l"]terphenyl-2'- 

10 yloxy]ethanol using a procedure similar to step 2 of Example 51, mp >84 °C 
(decomp.); 'H NMR (DMSO-</ 6 ) 5 1.16-1.33 (m, 8H), 1.44-1.54 (m, 2H), 1.68-1.77 
(m, 2H), 3.18-3.31 (m, 2H), 3.77 (s, 2H), 4.12 (t, J = 6.8 Hz, 2H), 6.37 (d, J = 2.9 Hz, 
1H), 6.97 (t, J = 7.2 Hz, 1H), 7.08 (t, J = 7.2 Hz, 1H), 7.31 (d, J = 2.9 Hz, 1H), 7.40- 
7.52 (m, 6H), 7.58 (d, J = 6.6 Hz, 2H), 7.68 (s, 2H), 7.84 (s, 2H), 8.52 (t, J = 5.9 Hz, 

15 1H), 11.65-13.65 (bs, 1H); IR (KBr) 3410, 3070, 2930, 2860, 1730, 1635, 1600, 
1580, 1570, 1545, 1480, 1460, 1430, 1400, 1330, 1310, 1240, 1210, 1170, 1100, 
1080, 1045, 880, 795, 760, 740, and 700 cm' 1 ; mass spectrum [(+) APCI], m/z 
643/645 (M + H) + ; Anal. Calcd. for C 37 H 36 C1 2 N 2 0 4 • 1.5H 2 0: C, 66.27; H, 5.86; N, 
4.18, Found: C, 66.30; H, 5.12; N, 4.14. 

20 

Example 89 

^.y'-Dichloro-S'-rS-O-cvano-DhenoxvVoctvlcar hamovn-n.rrS^l'nterphenvl.l'- 
vloxvlacetic acid 

25 The title compound was prepared as an off white foam (0.169 g, 50%) from 

3,5-fci's-(m-chlorophenyl)-4-(2-hydroxyethoxy)benzoic acid using 8-(3-cyano- 
phenoxy)octylamine (preparation similar to step 1 of Example 86) and a procedure 
similar to Example 88, mp >61 °C (decomp.); 'H NMR (DMSO-rf 6 ) 5 1.28-1 1.43 (m, 
8H), 1.47-1.56 (m, 2H), 1.65-1.74 (m, 2H), 3.23-3.32 (m, 2H), 3.78 (s, 2H), 3.99 (t, J 

30 = 6.6 Hz, 2H), 7.25 (dd, J = 2.6, 8.3 Hz, 1H), 7.34-7.39 (m, 2H), 7.42-7.50 (m, 5H), 
7.56-7.60 (m, 2H), 7.68 (s, 2H), 7.85 (s, 2H), 8.56 (t, J = 5.5 Hz, 1H), 12.25-13.55 
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(bs, 1H); IR (KBr) 3380, 3080, 2930, 2860, 2240, 1730, 1630, 1600, 1580, 1560, 
1535, 1480, 1465, 1430, 1395, 1325, 1290, 1265, 1205, 1160, 1140, 1000, 875, 790, 
780, 765, 700, and 680 cm" 1 ; mass spectrum [(+) ESI], m/z 645 (M + H) + ; Anal. 
Calcd. for C 36 H 34 C1 2 N 2 0 5 • 1.5H 2 0: C, 64.29; H, 5.54; N, 4.16, Found: C, 64.05; H, 
5. 5.01; N, 4.08. 

Example 90 

{^..V'-Dichloro-S'-rS-^-chloro-benzvloxvt-octvlcarbainovn-ri.l'ta'r'lterDhenvl- 
I'-vloxvlacetic acid 

10 

The title compound was prepared as an off white solid (0.161 g, 51%) from 
3,5-2>i'.y-(m-chlorophenyl)-4-(2-hydroxyethoxy)benzoic acid using 8-(4- 
chlorobenzyloxy)octyIamine (preparation similar to step 1 of Example 86) and a 
procedure similar to Example 88, mp 128-131 °C; 'H NMR (DMSO-J 6 ) 8 1.32-1.34 

15 (m, 8H), 1.47-1.56 (m, 4H), 3.26 (dd, J = 6.8, 13.0 Hz, 2H), 3.39 (t, J = 6.6 Hz, 2H), 
3.78 (s, 2H), 4.41 (s, 2H), 7.29-7.33 (m, 2H), 7.36-7.40 (m, 2H), 7.42-7.51 (m, 4H), 
7.58 (dt, J = 2.2, 6.4 Hz, 2H), 7.68-7.71 (m, 2H), 7.86 (s, 2H), 8.56 (t, J = 5.5 Hz, 
1H), 11.75-13.85 (bs, 1H); IR (KBr) 3320, 3070, 2930, 2860, 1725, 1620, 1600, 
1570, 1490, 1480, 1460, 1425, 1400, 1340, 1300, 1280, 1240, 1200, 1170, 1155, 

20 1090, 1050, 1015, 885, 800, 780, 755, and 700 cm 1 ; mass spectrum [(+) ESI], m/z 
668/670/672 (M + H) + ; Anal. Calcd. for C 36 H 36 C1 3 N0 5 - H 2 0: C, 62.93; H, 5.57; N, 
2.04, Found: C, 62.95; H, 5.13; N, 1.96. 

Example 91 

25 l3.y'-Dichloro-5 > -r8-(4-fluoro-3.methvl- P henoxv^ctvlc arbamovn-ri.l > :3'l»1. 
terphenvl^'-vl oxvlacetic acid 

The title compound was prepared as a white solid (0.193 g, 48%) from 3,5- 
i?ij-(m-chlorophenyl)-4-(2-hydroxyethoxy)benzoic acid using 8-(4-fluoro-3- 
30 methylphenoxy)octylamine (preparation similar to step 1 of Example 86) and a 
procedure similar to Example 88, mp 138-140 °C; 'H NMR (DMSO-<* 6 ) 5 1.26-1.33 
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(m, 8H), 1.48-1.57 (m, 2H), 1.63-1.71 (m, 2H), 2.17 (d, J = 1.8 Hz, 3H), 3.27 (dd, J = 
6.6, 12.7 Hz, 2H), 3.81 (s, 2H), 3.88 (t, J = 6.4 Hz, 2H), 6.68-6.73 (m, 1H), 6.81 (dd, J 
= 3.1, 6.4 Hz, 1H), 6.99 (t, J = 9.2 Hz, 1H), 7.45-7.52 (m, 4H), 7.57-7.60 (m, 2H), 
7.69 (s, 2H), 7.87 (s, 2H), 8.57 (t, J = 5.5 Hz, 1H), 12.00-13.45 (bs, 1H); IR (KBr) 
3330, 3080, 2930, 2860, 1725, 1625, 1570, 1500, 1485, 1460, 1430, 1395, 1330, 
1300, 1280, 1245, 1205, 1165, 1100, 1075, 1050, 885, 795, 770, and 700 cm '; mass 
spectrum [(-) ESI], m/z 650 (M - H)"; Anal. Calcd. for C 36 H 36 C1 2 FN0 5 • 0.5H 2 O: C, 
65.36; H, 5.64; N, 2.12, Found: C, 65.22; H, 5.56; N, 2.13. 

Example 92 

r3,3"-PichIoro-5 , -f8-imidazol-1.v l .octvlcarh a movn-rir'3 , 1"lterp hPn Y l-7'. 
vloxvlacetic acid 

The title compound was prepared as an off white solid (0.010 g, 2%) from 3,5- 
fc«-(m-chlorophenyl)-4-(2-hydroxyethoxy)benzoic acid using 8-imidazol-l-yl- 
octylamine (preparation similar to step 1 of Example 86) and a procedure similar to 
Example 88, mp >109 °C (decomp.); 'H NMR (DMSO-d 6 ) 6 1.13-1.32 (m, 8H), 1.44- 
1.54 (m, 2H), 1.62-1.70 (m, 2H), 3.20-3.36 (m, 2H), 3.64 (s, 2H), 3.90 (t, J = 7.0 Hz, 
2H), 6.84 (s, 1H), 7.12 (s, 1H), 7.41-7.48 (m, 4H), 7.56-7.62 (m, 3H), 7.71 (s, 2H), 
7.82 (s, 2H), 8.51 (t, J = 5.3 Hz, 1H), 10.75-13.45 (bs, 1H); IR (KBr) 3420, 3125, 
3080, 2930, 2860, 1735, 1630, 1600, 1580, 1565, 1480, 1460, 1425, 1400, 1330, 
1300, 1275, 1260, 1240, 1210, 1165, 1085, 1030, 880, 780, 770, and 700 cm 1 ; mass 
spectrum [(+) ESI], m/z 594 (M + H) + ; Anal. Calcd. for C 32 H 33 C1 2 N 3 0 4 • 6H 2 0: C, 
54.70; H, 6.46; N, 5.98, Found: C, 54.60; H, 5.34; N, 5.23. 

Example 93 

{^y'.Dichloro-S'.re-fnaphthalen-l-vlcarbamovln ^ .hexvlrarhamnYll- 
ri.r^'r'l-terDhenvl^'- vloxvlacetic «HH 
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step 1 6-f Naphthalen- 1 -vlcarbamoyloxv)hexvlamine 

To a round bottom flask with 6-bromo-l-hexanol (0.500 g, 2.76 mmol) and 
CH 2 C1 2 (25 mL) at room temperature was added 1-naphthyl isocyanate (0.595 mL, 
4.14 mmol) followed by fciXchloro-dibutyltin) oxide (0.076 g, 0.138 mmol). After 
5 stirring at this temperature for 2 h, the reaction mixture was quenched with MeOH 
(15 mL) and then diluted with EtOAc (300 mL). The organic layer was washed with 1 
N HC1 (30 mL), sat. aq. NaHC0 3 (30 mL), and brine (30 mL) and then dried 
(MgSOJ. After concentration, the residue was diluted with CHC1 3 (200 mL), and the 
white polymeric solid which formed was filtered off. After a second concentration, 

10 the residue was purified by the Biotage Flash 40 apparatus (10 to 15% 
EtOAc/petroleum ether gradient) to afford the carbamate-bromide intermediate. 

To a round bottom flask with the above carbamate-bromide intermediate 
(0.741 g, 2.12 mmol) and DMF (20 mL) at room temperature was added sodium azide 
(0.689 g, 10.6 mmol) followed by tetrabutylammonium iodide (0.078 g, 0.212 mmol). 

15 The mixture was heated to 100 °C for 3 h. At this point, the reaction mixture was 
concentrated and then diluted with EtOAc (300 mL). The organic layer was washed 
with 1 N HC1 (30 mL), sat. aq. NaHC0 3 (30 mL), and brine (30 mL) and then dried 
(Na^SOJ. After concentration, the residue was purified by the Biotage Flash 40 
apparatus (5 to 15% EtO Ac/petroleum ether gradient) to afford the carbamate-azide 

20 intermediate. 

To this carbamate-azide intermediate (0.439 g, 1.41 mmol) in THF (14 mL) at 
room temperature was added H 2 0 (0.028 mL, 1.55 mmol) followed by triphenyl 
phosphine (0.407 g, 1.55 mmol). After stirring at this temperature for 18 h, the 
reaction was about half done by TLC. A few boiling chips were added and the stirring 

25 was continued at room temperature for another 3 days. The solution was diluted with 
excess EtOAc (200 mL), dried (NaoS0 4 ), and concentrated to afford the product 
(0.398 g, 65%) as an oil (contaminated with triphenyl phosphine oxide which did not 
cause a problem in subsequent steps); 'H NMR (CDC1 3 ) 5 1.31-1.54 (m, 8H), 1.86- 
1.98 (m, 2H), 2.70 (t, J = 6.8 Hz, 2H), 4.25 (t, J = 6.8 Hz, 2H), 6.98-7.12 (bs, 1H), 

30 7.26-7.97 (m, 7H); mass spectrum [(+) ESI], m/z 287 (M + H) + . 
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ste P 2 2,6-Diiodo-4-r6'-fnanhtha]en-r-v tcarbamovloxvVhexv1carbamov11-p henn1 

To a round bottom flask with 3,5-diiodo-4-hydroxybenzoic acid (0.420 g, 1.08 
mmol) was added SOCl 2 (3 mL). After 2 h at reflux, the solution was concentrated 
and pumped on the high vacuum for 0.5 h. This acid chloride was then dissolved in 
THF (3 mL) and added dropwise to a solution of 6-(naphthalen-l- 
ylcarbamoyloxy)hexylamine (0.402 g, 1.40 mmol) and Et 3 N (0.452 mL, 3.24 mmol) 
in THF (7 mL). After stirring for 1 h at room temperature, the reaction mixture was 
diluted with EtOAc (250 mL). The organic layer was washed with 1 N HC1 (25 mL), 
sat. aq. NaHC0 3 (25 mL), and brine (25 mL) and then dried (MgS0 4 ). After 
concentration, the residue was purified by the Biotage Flash 40 apparatus (30 to 50% 
EtOAc/petroleum ether) to afford the product (0.394 g, 55%) as a solid; 'H NMR 
(DMSO-^) 8 1.27-1.46 (m, 4H), 1.46-1.58 (m, 2H), 1.58-1.71 (m, 2H), 3.22 (dd, J = 
5.7, 13.8 Hz, 2H), 4.12 (t, J = 6.1 Hz, 2H), 7.45-7.62 (m, 4H), 7.73 (d, J = 8.9 Hz, 
1H), 7.88-7.94 (m, 1H), 8.03-8.10 (m, 1H), 8.23 (s, 2H), 8.43 (t, J = 5.4 Hz, 1H), 9.49 
(s, 1H), 10.03 (s, 1H); mass spectrum [(-) ESI], m/z 657 (M - H)\ 

ste p3 3,3"-DichIoro-5'-r6-( naphthalen- 1 -vlcarbamoyloxvVhexvlcarbamovII- 
ri.r^'r'l-terphenvl^'-ol 

To a flask with 2,6-diiodo-4-[6'-(naphthalen-l'-ylcarbamoyloxy)-hexyl- 
carbamoyl]phenol (0.394 g, 0.599 mmol) was added 1 M solution of K 2 C0 3 (1.80 
mL, 1.80 mmol) followed by dioxane (18 mL). To this mixture was added 3- 
chlorophenylboronic acid (0.225 g, 1.44 mmol) and then PdCl 2 (dppf) (0.010 g, 0.0120 
mmol). The mixture was stirred at room temperature for 0.5 h then heated at 65 °C for 
3 h. At this point, the reaction was cooled to room temperature, concentrated, and 
then diluted with EtOAc (250 mL). The organic layer was washed with 1 N HC1 (25 
mL), sat. aq. NaHC0 3 (25 mL), and brine (25 mL) and then dried (MgSOJ. After 
concentration, the residue was purified by the Biotage Flash 40 apparatus (30 to 50% 
EtAOc/petroleum ether gradient) to afford the product (0.337 g, 90%) as a solid; 'H 
NMR (DMSO-J 6 ) 8 1.30-1.50 (m, 4H), 1.50-1.61 (m, 2H), 1.61-1.72 (m, 2H), 3.19- 
3.35 (m, 2H), 4.11 (t, J = 6.7 Hz, 2H), 7.43-7.62 (m, 10H), 7.65 (s, 2H), 7.73 (d, J = 
7.8 Hz, 1H), 7.79 (s, 2H), 7.88-7.94 (m, 1H), 8.03-8.09 (m, 1H), 8.46 (t, J = 5.6 Hz, 



WO 99/61410 



PCT/US99/10158 



- 127- 

1H), 9.18 (s, 1H), 9.50 (s, 1H); mass spectrum [(+) ESI], m/z 628 (M + H) + , 650 (M + 
Na) + . 

step 4 (3.3"-Dichloro-5 , -r6-(naphtha1e n-l-vlcarbamovloxv'>-hexvlcarbamovn- 
ri.r^'lH -terphenvl ^'-vloxv) acetic acid methvl ester 

To a stirred solution of 3,3"-dichloro-5 , -[6-(naphthalen-l-ylcarbamoyloxy)- 
hexylcarbamoylHl,l';3'l"]-terphenyk2'-ol (0.320 g, 0.510 mmol) and K 2 C0 3 (0.078 
g, 0.561 mmol) in DMF (10 mL) at room temperature was added dropwise methyl 
bromoacetate (0.097 mL, 1.02 mmol). After 18 h at this temperature, it was 
concentrated and then diluted with excess EtOAc (250 mL). The organic layer was 
washed with 1 N HC1 (25 mL), sat. aq. NaHC0 3 (25 mL), and brine (25 mL) and then 
dried (MgS0 4 ). After concentration, the residue was purified by flash 
chromatography (30 to 50% EtOAc/petroleum ether gradient) to afford the product 
(0.231 g, 65%) as a solid; 'H NMR (DMSO-</ 6 ) 5 1.32-1.49 (m, 4H), 1.49-1.73 (m, 
4H), 3.23-3.35 (m, 2H), 3.44 (s, 3H), 3.99 (s, 2H), 4.1 1 (t, J = 6.3 Hz, 2H), 7.45-7.63 
(m, 10H), 7.69 (s, 2H), 7.73 (d, J = 9.4 Hz, 1H), 7.87-7.94 (m, 3H), 8.02-8.12 (m, 
1H), 8.61 (t, J = 5.5 Hz, 1H), 9.49 (s, 1H); mass spectrum [(+) ESI], m/z 700 (M + 
H) + . 

step 5 ( 3.3"-Dichloro-5 ' -f6-f nanhthalen- 1 -vlcarbamovloxvVhexvlcarbamovl 1- 
f 1 . 1 ; :3 ' 1 "1-terphenvl-2 ' -vloxv ) acetic acid 

To a stirred solution of {3,3"-dichloro-5'-[6-(naphthalen-l-ylcarbamoyloxy)- 
hexylcarbamoyl]-[l,r;3'l"]-terphenyl-2'-yloxy}acetic acid methyl ester (0.182 g, 
0.310 mmol) in THF:MeOH (3:2, 10 mL) at 0 °C was added dropwise 1 N KOH 
(1.55 mL, 1.55 mmol). After 0.5 h at this temperature, it was warmed to room 
temperature for 0.5 h. It was then concentrated and diluted with H 2 0. The solution 
was then acidified to pH 1 with 2 N HC1. The cloudy-white precipitate was filtered 
off and washed with H,0. The resulting solid was purified by preparatory plate 
chromatography (10% MeOH:CHCl 3 ) to afford the product (0.151 g, 72%) as an off 
white solid, mp 201-204 °C; 'H NMR (DMSO-^ 6 ) 5 1.32-1.45 (m, 4H), 1.51-1.58 (m, 
2H), 1.61-1.68 (m, 2H), 3.24-3.35 (m, 2H), 3.77 (s, 2H), 4.10 (t, J = 6.6 Hz, 2H), 
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7.43-7.53 (m, 7H), 7.55-7.60 (m, 3H), 7.68-7.74 (m, 3H), 7.86 (s, 2H), 7.88-7.92 (m, 
1H), 8.02-8.06 (m, 1H), 8.58 (t, J = 5.5 Hz, 1H), 9.48 (s, 1H), 11.65-13.45 (bs, 1H); 
IR (KBr) 3430, 3260, 3060, 2930, 2870, 2720, 2670, 2600, 2510, 2320, 1765, 1690, 
1610, 1570, 1535, 1505, 1480, 1465, 1430, 1415, 1390, 1390, 1335, 1300, 1240, 
1220, 1195, 1165, 1105, 1080, 1070, 1030, 1010, 900, 895, 785, 780, 765, and 700 
cm"'; mass spectrum [(-) ESI], m/z 683 (M - H) + ; Anal. Calcd. for C 38 H 34 C1 2 N 2 0 6 • 
2.25H 2 0: C, 62.86; H, 5.34; N, 3.86, Found: C, 62.69; H, 4.58; N, 3.79. 

Example 94 

O^-Dichloro-S'-re-fa^-difluoro-Dhenvlcar h amovloYv^.hexvlcarhamnvll- 
ri.rtST'lterDhenvl-Z'-vloxvlacetir ariri 

The title compound was prepared as a white foamy solid (0.203 g, 30%) from 
3,5-diiodo-4-hydroxybenzoic acid using 6-(2,4-difluorophenyl--carbamoyloxy)- 
hexylamine and a procedure similar to Example 93, mp >80 °C (decomp.); 'H NMR 
(DMSO-d 6 ) 5 1.30-1.42 (m, 4H), 1.48-1.64 (m, 4H), 3.23-3.33 (m, 2H), 3.82 (s, 2H), 
4.04 (t, J = 6.8 Hz, 2H), 6.99-7.05 (m, 1H), 7.22-7.29 (m, 1H), 7.44-7.60 (m, 7H), 
7.67-7.70 (m, 2H), 7.87 (s, 2H), 8.58 (t, J = 5.5 Hz, 1H), 9.22 (s, 1H), 11.65-13.45 
(bs, 1H); IR (KBr) 3320, 3070, 2930, 2860, 1725, 1620, 1530, 1480, 1460, 1425, 
1400, 1330, 1290, 1225, 1200, 1170, 1145, 1100, 1070, 970, 880, 845, 795, 775, and 
700 cm 1 ; mass spectrum [(-) ESI], m/z 669 (M - H)"; Anal. Calcd. for 
C 34 H 30 Cl 2 F 2 N 2 O 6 0.75H 2 O: C, 59.61; H, 4.63; N, 4.09, Found: C, 59.53; H, 4.12; N, 
3.99. 

Example 95 

{3.3 ,, -Dichloro-5 , -r6-(4-Dhenoxv-phenvlcarha niovloxvVhexvlcarhamnYll- 
ri.r^'r'lterDhenvl-Z'-vloxvlacetic arid 



The title compound was prepared as a white foamy solid (0.494 g, 45%) from 
3,5-diiodo-4-hydroxybenzoic acid using 6-(4-phenoxy-phenylcarbamoyloxy)hexyl- 
amine and a procedure similar to Example 93, mp >75 °C (decomp.); 'H NMR 
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(DMSO-J 6 ) 5 1.32-1.43 (m, 4H), 1.50-1.66 (m, 4H), 3.24-3.33 (m, 2H), 3.84 (s, 2H), 
4.06 (t, J = 6.6 Hz, 2H), 6.90-6.97 (m, 4H), 7.06 (t, J = 7.2 Hz, 1H), 7.30-7.37 (m, 
2H), 7.42-7.52 (m, 6H), 7.58 (dt, J = 2.0, 6.6 Hz, 2H), 7.67-7.71 (m, 2H), 7.87 (s, 
2H), 8.58 (t, J = 5.8 Hz, 1H), 9.59 (s, 1H), 11.50-12.75 (bs, 1H); IR (KBr) 3320, 
5 3060, 2930, 2860, 1725, 1705, 1640, 1600, 1545, 1505, 1490, 1465, 1430, 1410, 
1330, 1305, 1215, 1170, 1100, 1075, 1010, 980, 835, 795, 765, and 695 cm' 1 ; mass 
spectrum [(-) ESI], m/z 725 (M - H)"; Anal. Calcd. for C^Cl^O, • H 2 0: C, 64.43; 

H, 5.14;N, 3.76, Found: C, 64.44; H, 4.69; N, 3.53. 

10 Example 96 

^.3".Dichloro-5'-r8.(5-fluoro-indol-l-vn-octvlcarbamovn-ri.1 > :3 > rHter D henvl- 
2'-vlnxvlacetic acid 

The title compound was prepared as an offwhite solid (0.373 g, 48%) from. 
15 3,5-diiodo-4-hydroxybenzoic acid using 8-(5-fluoro-indol-l-yl)octylamine 
(preparation similar to step 1 of Example 86) and a procedure similar to Example 93, 
mp 141-144°C; 'H NMR (DMSO-rf 6 ) 5 1.16-1.31 (m, 8H), 1.44-1.53 (m, 2H), 1.67- 

I. 76 (m, 2H), 3.23 (dd, J = 6.8, 13.2 Hz, 2H), 3.82 (s, 2H), 4.12 (t, J = 7.0 Hz, 2H), 
6.37 (dd, J = 0.7, 3. 1 Hz, 1H), 6.93 (td, J = 2.4, 9.2 Hz, 1H), 7.26 (dd, J = 2.2, 9.7 Hz, 

20 1H), 7.40 (d, J = 3.1 Hz, 1H), 7.41-7.51 (m, 5H), 7.57 (dt, J = 2.2, 6.6 Hz, 2H), 7.67- 
7.69 (m, 2H), 7.85 (s, 2H), 8.53 (t, J = 5.7 Hz, 1H), 11.55-13.30 (bs, 1H); IR (KBr) 
3340, 3070, 2930, 2860, 2520, 1725, 1625, 1580, 1565, 1490, 1445, 1400, 1375, 
1340, 1300, 1280, 1230, 1205, 1150, 1140, 1110, 1100, 1085, 1050, 945, 890, 860, 
795, 780, 750, 715, and 695 cm 1 ; mass spectrum [(+) APCI], m/z 661 (M + H) + ; 

25 Anal. Calcd. for C„H 3J C1 2 FN 2 0 4 • H 2 0: C, 65.39; H, 5.49; N, 4.12, Found: C, 65.44; 
H, 5.21; N, 3.98. 
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Example 97 

l3.3 ,, -Dichloro-5 , -r8-r5-met hoxv-indnl.1.vn.o C tvlc a rh5.m » Y il- 
n.l^^'r'lterDhenvl^'-vln xvlacetir ariH 

The title compound was prepared as a white foamy solid (0.288 g, 37%) from 
3,5-diiodo-4-hydroxybenzoic acid using 8-(5-methoxy-indol-l-yl)octylamine 
(preparation similar to step 1 of Example 86) and a procedure similar to Example 93, 
mp >70 °C (decomp.); 'H NMR (DMSO-d 6 ) 8 1.15-1.29 (m, 8H), 1.43-1.53, (m, 2H), 
1.65-1.74 (m, 2H), 3.23 (dd, J = 6.8, 13.0 Hz, 2H), 3.72 (s, 3H), 3.82 (s, 2H), 4.07 (t, 
J = 7.0 Hz, 2H), 6.28 (dd, J = 0.7, 3.1 Hz, 1H), 6.73 (dd, J = 2.4, 8.8 Hz, 1H), 7.00 (d, 
J = 2.2 Hz, 1H), 7.26 (d, J = 3.1 Hz, 1H), 7.30 (d, J = 9.0 Hz, 1H), 7.44-7.51 (m, 4H), 
7.57 (dt, J = 2.2, 6.6 Hz, 2H), 7.67-7.69 (m, 2H), 7.86 (s, 2H), 8.53 (t, J = 5.7 Hz, 
1H), 11.65-13.50 (bs, 1H); IR (KBr) 3360, 3070, 2930, 2860, 2520, 1730, 1620, 
1600, 1575, 1550, 1490, 1445, 1430, 1395, 1335, 1300, 1230, 1205, 1160, 1145, 
15 1100, 1080, 1050, 1025, 885, 795, 780, 760, and 695 cm"'; mass spectrum [(+) APCI], 
m/z 673 (M + H) + ; Anal. Calcd. for C 38 H 38 C1 2 N 2 0 5 • 2.0H,O: C, 64.31; H, 5.97; N, 
3.95, Found: C, 64.29; H, 5.56; N, 3.81. 

Example 98 

20 (3,3 > ^Dichloro-5 > 48-a.5-dimethvl.inrinl .l.vn.nctvlr ar hamnvl1.ri r 1';l'r>l. 
terphenvl-2'.vlnxvlacetic acid 

The tide compound was prepared as a light orange solid (0.138 g, 19%) from 
3,5-diiodo-4-hydroxybenzoic acid using 8-(2,5-dimethyl-indol-l-yl)octylamine 

25 (preparation similar to step 1 of Example 86) and a procedure similar to Example 93, 
mp >172 °C (decomp.); 'H NMR (DMSO-rf 6 ) 8 1.18-1.32 (m, 8H), 1.44-1.53 (m, 2H), 
1.55-1.64 (m, 2H), 2.31 (s, 3H), 2.33 (s, 3H), 3.24 (dd, J = 7.0, 13.4 Hz, 2H), 3.81 (s, 
2H), 4.01 (t, J = 7.2 Hz, 2H), 6.03-6.05 (m, 1H), 6.82 (dd, J = 1.5, 8.6 Hz, 1H), 7.14- 
7.16 (m, 1H), 7.19 (d, J = 8.3 Hz, 1H), 7.43-7.51 (m, 4H), 7.57 (dt, J = 2.2, 6.6 Hz, 

30 2H), 7.67-7.69 (m, 2H), 7.86 (s, 2H), 8.53 (t, J = 5.7 Hz, 1H), 1 1.80-13.30 (bs, 1H)| 
IR (KBr) 3340, 3070, 3010, 2930, 2860, 2740, 2510, 1725, 1620, 1580, 1560, 1485, 
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1455, 1400, 1345, 1330, 1300, 1240, 1200, 1165, 1100, 1080, 1050, 885, 870, 795, 
780, 770, 760, and 700 cm 1 ; mass spectrum [(+) APCI], m/z 671 (M + H) + ; Anal. 
Calcd. for CajH^CljN^ • 1.5H 2 0: C, 67.04; H, 6.20; N, 4.01, Found: C, 66.83; H, 
5.94; N, 3.85. 

Example 99 

^.S^-Dichloro-S'-rS-fS-methoyv-l- methvl-indol-l-vl^-octvlcarbamovn- 
n .1' :3H'H-terphenvl-2'-vloxv)acetic acid 

The tide compound was prepared as a light orange foamy solid (0.310 g, 41%) 
from 3,5-diiodo-4-hydroxybenzoic acid using 8-(5-methoxy2-methyl-indol-l- 
yl)octylamine (preparation similar to step 1 of Example 86) and a procedure similar to 
Example 93, mp >75 °C (decomp.); 'H NMR (DMSO-^) 5 1.22-1.32 (m, 8H), 1.44- 
1.54 (m, 2H), 1.54-1.64 (m, 2H), 2.33 (s, 3H), 3.24 (dd, J = 6.4, 12.5 Hz, 2H), 3.70 (s, 
3H), 3.85 (s, 2H), 4.00 (t, J = 7.2 Hz, 2H), 6.05-6.07 (m, 1H), 6.64 (dd, J = 2.4, 8.8 
Hz, 1H), 6.90 (d, J = 2.2 Hz, 1H), 7.20 (d, J = 8.8 Hz, 1H), 7.44-7.52 (m, 4H), 7.57 
(dt, J = 2.2, 6.6 Hz, 2H), 7.67-7.69 (m, 2H), 7.86 (s, 2H), 8.54 (t, J = 6.9 Hz, 1H), 
12.20-12.85 (bs, 1H); IR (KBr) 3410, 3070, 2930, 2860, 1735, 1635, 1615, 1600, 
1580, 1570, 1555, 1490, 1455, 1430, 1400, 1330, 1300, 1210, 1165, 1100, 1075, 
1050, 1030, 880, 830, 795, 775, and 700 cm 1 ; mass spectrum [(+) APCI], m/z 687 (M 
+ H) + ; Anal. Calcd. for C 39 H 40 Cl 2 N 2 O 5 • H 2 0: C, 66.38; H, 6.00; N, 3.97, Found: C, 
66.62; H, 5.70; N, 3.93. 

Example 100 

(3.3 ,, -Dichloro-5 , -/ri-(4-phenvI-butoxvmethv n-cvcloDropvImethvn-carbamovll- 
n.l'rS'r'lterphenvI-l'-vIoxvtacetic acid 

step 1 3-Hydroxv-2-cyclopropvlpropvlamine 

To a slurry of LAH (16.14 g, 425 mmol) in THF (300 mL) cooled to 0 °C was 
added a slurry of l-(aminocarbonyl)-l-cyclopropanecarboxylic acid (9.15 g, 70.9 
mmol) in THF (100 mL) dropwise. After 15 min. at this temperature, it was warmed 
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to room temperature and stirred for 2.5 h. At this point, the mixture was cooled back 
down to 0 °C and quenched with efficient stirring by dropwise addition of H 2 0 (16.14 
mL), 15% aq. NaOH (16.14 mL), and H 2 0 (48.42 mL). It was then stirred an 
additional 18 h at room temperature. At this time, the solvent was dried (NajSOJ, 
filtered, and concentrated. The residue was purified by vacuum distillation (-5 mm 
Hg, 95-100 °C head temperature) to afford the product (1.40 g, 20%) as an oil; 'H 
NMR (DMSO-4) 6 0.24-0.28 (m, 4H), 2.49 (s, 2H), 3.30 (m, 2H); IR (film) 3365, 
3300, 3080, 3000, 2920, 2870, 1650, 1595, 1465, 1430, 1395, 1310, 1210, 1035, 980, 
925, 895, 865, and 720 cm 1 ; mass spectrum [(+) ESI], m/z 102 (M + H) + . 



ste P 2 (3,3"-Dichloro-5 , -fri-rhvdroxvTnefhv1) -cvcloprn PV lmethvn-cflrh aT Tinvl)- 
rU'^'r'lterohenvl^'-vloxvVme.t hvl methvl ether 

To a stirred solution of 3,5-^w-(m-chlorophenyl)-4-(2-methoxymethoxy)- 
benzoic acid ethyl ester (3.18 g, 7.37 mmol) in THF:EtOH (3:2, 100 mL) at room 
temperature was added 1 N KOH (37 mL, 36.9 mmol) dropwise. After 18 h at this 
temperature, the reaction mixture was concentrated and diluted with H 2 0 (200 mL). 
The aqueous solution was acidified to pH 1 with 2 N HCI. The solid that formed was 
filtered off and washed with excess H 2 0. It was then dissolved in EtOAc (300 mL), 
washed with brine (30 mL), and dried (MgS0 4 ). After concentration, the residue was 
purified by the Biotage Flash 40 apparatus (1 to 5% MeOH/CHC13 ether gradient) to 
afford the product [2.45 g, 82%, 3,5-fe-(m-chlorophenyl)-4-(2-memoxymethoxy)- 
benzoic acid] as a solid. 

To a flame dried round bottom flask with 3-hydroxy-2-cyclopropyl- 
propylamine (0.842 g, 8.33 mmol) in CH 2 C1 2 (80 mL) at room temperature was added 
3,5-Z>/j-(m-chlorophenyl)-4-(2-hydroxyethoxy)benzoic acid (2.24 g, 5.55 mmol) 
followed by Et 3 N (2.32 mL, 16.7 mmol), HOBt (0.825 g, 6.11 mmol), and finally 
DCC (1.37 g, 6.66 mmol). After 18 h at this temperature, it was concentrated and 
then diluted with EtOAc (400 mL). The white solid (DCU) that formed was filtered 
off and washed with excess EtOAc. The organic layer was washed with 1 N HCI (40 
mL), sat. aq. NaHC0 3 (40 mL), and brine (40 mL) and then dried (MgS0 4 ). After 
concentration, the residue was purified by the Biotage Flash 40 apparatus (30 to 50% 
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EtOAc/petroleum ether) to afford the product (2.28 g, 84%) as a solid; ! H NMR 
(DMSO-d 6 ) 5 0.34-0.40 (m, 2H), 0.43-0.50 (m, 2H), 2.66 (s f 3H), 3.22-3.42 (m, 4H), 
4.38 (s, 2H), 4.53 (s, 1H), 7.43-7.66 (m, 6H), 7.72 (s, 2H), 7.89 (s, 2H), 8.61 (t, J = 

5.4 Hz, 1H); mass spectrum [(+) ESI], m/z 486 (M ) + . 

5 

step 3 f 3 .3"-DichIoro-5 ' - ( T 1 A 4-phenvl-butoxymethvI Vcy clopropvlmethvll - 
carbamoyl l-ri.T :3' rHterphenvl^'-vIoxvVmethyl methyl ether 

To a solution of 4-phenyl-l-butanol (5.00 g, 33.3 mmol) and CH 2 C1 2 (250 mL) 
at 0 °C was added triphenylphosphine (13.1 g, 50.0 mmol) followed by NBS (8.90 g, 

10 50.0 mmol). After stirring at this temperature for 2 h, the mixture was quenched with 
H 2 0 (50 mL) and extracted with CH 2 C1 2 (150 mL) The organic layer was washed with 
brine (40 mL) and dried (Na 2 S0 4 ). After concentration, the residue was flushed 
through two quick columns of silica gel using 2% EtO Ac/petroleum ether as an eluant 
to afford 4-phenylbutyl bromide (6.22 g, 88%) as an intermediate. 

15 To a round bottom flask with NaH (0.201 g, 5.03 mmol) and THF (50 mL) 

cooled to 0°C was added (3,3 ,5 -dichloro-5'-{[l-(hydroxymethyl)-cyclopropylmethyl]- 
carbamoyll-tU'^T'lterphenyl^'-yloxy^ethyl methyl ether (1.88 g, 3.87 mmol). 
The resulting solution was heated to reflux for 10 min. and then cooled back to room 
temperature. To this solution was added 15-crown-5 (0.308 mL, 1.55 mmol), 

20 tetrabutylammonium iodide (0.573 g, 1.55 mmol), and finally 4-phenyl-butylbromide 
(3.30 g, 15.5 mmol) in THF (10 mL). The final mixture was heated to reflux for 18 h. 
At this point, the reaction mixture was quenched with MeOH (10 mL) and then 
diluted with EtO Ac (400 mL). The organic layer was washed with 1 N HC1 (40 mL), 
sat. aq. NaHC0 3 (40 mL), and brine (40 mL) and then dried (MgS0 4 ). After 

25 concentration, the residue was purified by the Biotage Flash 40 apparatus (10 to 30% 
EtO Ac/petroleum ether gradient) to afford the product (0.777 g, 33%) as a solid; 'H 
NMR (CDC1 3 ) 8 0.48-0.58 (m, 2H), 0.58-0.67 (m, 2H), 1.47-1.56 (m, 4H), 2.40 (t, J = 

7.5 Hz, 2H), 2.73 (s, 3H), 3.38 (s, 2H), 3.38-3.48 (m, 4H), 4.40 (s, 2H), 7.07 (d, J = 
7.5 Hz, 2H), 7.12-7.26 (m, 3H), 7.31-7.42 (m, 4H), 7.42-7.53 (m, 3H), 7.62 (s, 2H), 

30 7.77 (s, 2H); mass spectrum [(+) ESI], m/z 618 (M) + . 
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step 4 3 ^'- Dich] ^'-{^- v^ 

carbamoyl ) -11 . V :3 ' 1 "lte rphenyl-9 '-ni 

To a solution of (3 J 3"-dichloro-5--{[l-(4-phenylb U toxymethyl)-cyclopropyl- 
meth y l]-carbamoyl}-[l,r;3'l»]terphenyl-2'- y loxy)methyl methyl ether (0.681 g, 1 10 
mmol) in CH 2 C1 2 (15 mL) at -30 °C containing 4 A molecular sieves was added 
trimethylsilyl bromide (0.581 mL, 4.40 mmol). After stirring at this temperature for 1 
h, it was warmed to 0 °C and stirred an additional 5 h. Only slight conversion to 
product so warmed to room temperature and stirred at this temperature for 18 h. At 
this point, the mixture was quenched with sat. aq. NaHCO, (10 mL) and extracted 
with EtOAc (250 mL). The organic layer was washed with brine (25 mL) and dried 
(MgSOJ. After concentration, the residue was purified by the Biotage Flash 40 
apparatus (10 to 30% EtOAc/petroleum ether gradient) to afford the product (0.455g 
72%) as a solid; 'H NMR (DMSO-</ 6 ) 5 0.32-0.41 (m, 2H), 0.47-0.55 (m, 2H), 1 40- 
1.62 (m, 4H), 2.46-2.58 (m, 2H), 3.28 (s, 2H), 3.28-3.42 (m, 4H), 7.1 1-7.20 (m 3H) 
7.20-7.29 (m, 2H), 7.42-7.55 (m, 6H), 7.65 (s, 2H), 7.79 (s, 2H), 8.34 (t, J = 6.3 Hz,' 
IH), 9.19 (s, IH); mass spectrum [(+) ESI], m/ z 574 (M) + . 

Step5 ( ^"-Dichloro^Wn-f^^^ 

carbamoyl 1-H .l':3' 1"^tP T h q nvl-2'-vl^vY ^ g ^„v „ Hf1 

The title compound was prepared as a white foamy solid (0.202 g, 47%) from 

3,3"-dichloro-5'-{[l-(4-phenyl-butoxymethyl)-cyclopropylmethyl]-carbamoyl}- 
[l,l';3'l"]terphenyl-2'-ol using a procedure similar to steps 4-5 of Example 93, mp 
>52 °C (decomp.); >H NMR (DMSO-<? 6 ) 5 0.36 (dd, J = 4.0, 5.5 Hz, 2H), 0.52 (dd, J = 
4.6, 6.2 Hz, 2H), 1.42-1.51 (m, 2H), 1.51-1.59 (m, 2H), 2.47-2.54 (m, 2H), 3.24-3.39 
(m, 6H), 3.83 (s, 2H), 7.10-7.15 (m, 3H), 7.20-7.25 (m, 2H), 7.42-7.51 (m, 4H), 7 57 
(dt, J = 2.2, 6.8 Hz, 2H), 7.67-7.69 (m, 2H), 7.86 (s, 2H), 8.47 (t, J = 5.7 Hz, IH) 
11.55-13.35 (bs, IH); IR (KBr) 3380, 3070, 3020, 2930, 2860, 1755, 1735 1630 
1600, 1585, 1570, 1540, 1495, 1485, 1460, 1430, 1395, 1370, 1340, 1300 124 5 ' 
1205, 1165, 1095, 1085, 1050, 885, 795, 780, 770, 755, and 700 cm '; mass spectrum 
[(+) APCI], m/z 632 (M + H)*; Anal. Calcd. for C 36 H 35 C1 2 N0 5 • 0.25H,O: C, 67.87; 
H, 5.62; N, 2.20, Found: C, 67.77; H, 5.51; N, 2.14. 
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F.vam ple 101 

^^ por^nfi.ran.l-carhnnvn-n.rtS'r'lterphenvI.l'-Yl oyYlacetic acid 

5 step i r v-(Pte.n 7 .ofuran-?-c a rhonvn- n 1 ' :3' lntemhenvl^'-vllmethoxvethoxymethyl 
ether 

To a flamed dried round bottom flask with 2,3-benzofuran (0.277 mL, 2.51 
mmol) and DME (30 mL) cooled to -10 °C was added n-BuLi (1.10 mL, 2.5 M in 
hexane, 2.76 mmol) dropwise over a 10 min. period. The resulting solution was 
10 stirred for 10 min. while warming to -5 °C, and then cooled back to -20 °C. To this 
solution was added 2'-methoxyethoxymethoxy-[l,l';3M"]terphenyl-5'- 
carboxaldehyde (1.00 g, 2.76 mmol) in DME (5 mL) dropwise. The final mixture was 
stirred at -20 °C for 0.5 h and then warmed to room temperature for 15 min. At this 
point, the reaction mixture was quenched by pouring into sat. aq. NH 4 C1 (100 mL) 
15 and diluted with EtOAc (350 mL). The organic layer was washed with additional sat. 
aq. NH 4 C1 (40 mL) and brine (40 mL) and then dried (MgS0 4 ). After concentration, 
the residue was purified by the Biotage Flash 40 apparatus (10 to 30% 
EtO Ac/petroleum ether gradient) to afford the alcohol intermediate. 

To this alcohol intermediate (0.478 g, 0.995 mmol) in CH 2 C1 2 (20 mL) at 
20 room temperature was added NMMO (0.152 g, 1.29 mmol) followed by TPAP (0.105 
g, 0.299 mmol). After 1 h at this temperature, the reaction was filtered through a 1" 
column of silica gel. After concentration of the filtrate, the residue was purified by the 
Biotage Flash 40 apparatus (5 to 15% EtO Ac/petroleum ether gradient) to afford the 
product (0.430 g, 42%) as a solid; 'H NMR (CDC1 3 ) 5 2.85-2.92 (m, 2H), 2.94-3.00 
25 (m, 2H), 3.18 (s, 3H), 4.53 (s, 2H), 7.30-7.42 (m, 3H), 7.42-7.54 (m, 5H), 7.58 (s, 
1H), 7.61-7.71 (m, 5H), 7.75 (d, J = 8.0 Hz, 1H), 8.07 (s, 2H); mass spectrum [(+) 
ESI], m/z 479 (M + H) + , 501 (M + Na) + . 

step 2 rV-ffienzofurfln-2-carbonvn -n 1':3' 1"lternhenvI-2'-yloxvlacetic acid 
30 The title compound was prepared as a white foam (0.280 g, 79%) from [5'- 

(benzofuran-2-carbonyl)-[l,l';3' l"]terphenyl-2'-yl]methoxyethoxymethyl ether using 
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a procedure sirndar ,o steps 5-7 of Example 44, mp > 73 = C (decomp )• 'H NMR 
(DMSO-,., , 3.90 fc 2H ), 7.36-7.44 (m, 3H), 7.45-7.50 (m, 4H , 7 53-7 59 ( mT 
7.65-7.69 (m, 4H), 7.77 (d, 7 = 3.3 Hz, IH) . 7 , 7 (d , , . „ ^ H) , f ^ 
Hz, ,7.93 (S , 2H ), „.80-,3.40 (bs , 1H); K (ATR) 3120, 3060, 3030 u™ 

890, S30, 750, 730, and 700cm-; mass specIrum [( , ^ ^ ^ ^ 

CaJcd. for Clt H 20 O,. 0.35CHC1,: C, 71.91- H 4 18- N Onn p „ 

3.91; N, 0.16. 91, H, 4.18, N, 0.00, Found; C, 71.71; H, 

EsamBle 102 

3-f3"-f2-rarhnirv.vj n v n.2». m .n. „.., s, ,„ , . 

tenihaufc aatbacgl li p-f- 1 «- 



15 



20 



Step 1 2.°-Diiodo-4-(8-nhenvl n ^ r ^ 1 r1 n .. n||| [ 

The ride compound was prepared as a solid (0.7,8 g, 66%, f rom 3,5-diiodo-4- 
hydroxybenzoic acid using 8-p„e„y,oc 1 y,a mi ne and a procedure similar ,o srep 2 of 

TZ, : I IT (DMS °^ 6 MM3a ,m ' 8H) ' , - 41 -'- 61 <* ««-"0 

«; 8 40 ; , ; ; 5 ' 9, 88 Hz ' 2H) ' 710 - 7 - 21 (m ' 3h) ' m ^ * 

2H), 8.40 (1, , = 4.4 Hz, ,H), 10.06 (s, ,H); mass speed.. K+) ESIJ , ^ 578 ^ 



25 



srep 2 Z-g-PiM^-phmY i-nr n irnd a mOTnohenv. aaia i ^ 

The dde com pound was prepared as a solid (0.691 g, 94%) from 2,6-dii„d„^- 
(S-phenyl-octylcarbamoyOpheno. using merny, 10dide ^ . procedure sjmi 

2.59 (m, 2H), 3.2. (dd, 7 = 6.4, 14.1 Hz, 2H>, 3.78 ( s , 3H), 7.10-7.21 (m, 3H) 7 21- 
7.31 (m 2H), 8.28 (s, 2H), 8.53 (t, J = 5 6 Hz 1HV ™. P 

cm ♦ nr. 6,4 M ♦ N ar. ' " s spec,mm t(+) ESIL "* 592 
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step3 a^^ifonaylzS^^ 

vllmethvl ether 

The title compound was prepared as a solid (0.479 g, 75%) from 2,6-diiodo-4- 
(8-phenyl-octylcarbamoyl)phenyl methyl ether using 3-formylbenzeneboronic acid 
5 and a procedure similar to step 3 of Example 93; ] H NMR (DMSO-^ 6 ) 5 1.21-1.35 (m, 
8H), 1.46-1.60 (m, 4H), 2.47-2.58 (m, 2H), 3.13 (s, 3H), 3.21-3.32 (m, 2H), 7.09-7.19 
(m, 3H), 7.21-7.30 (m, 2H), 7.54 (t, J = 7.5 Hz, 2H), 7.94-8.03 (m, 6H), 8.17 (s, 2H), 
8.61 (t, J = 5.6 Hz, 1H), 10.14 (s, 2H); mass spectrum [(+) ESI], m/z 548 (M + H) + , 
570(M + Na) + . 

10 

step 4 3-r3 ,> ~(2-Methoxv-carbonvl-vinvn-2 , -methoxv-5 , -r8-phenvl-octvlcarbamovlV 
fl.r :3' lH-terphenvI-3-vllacrvlic acid methvl ester 

To a round bottom flask with [3,3' , -diformyl-5'-(8-phenyl-octylcarbamoyl)- 
[1,1^3' nterphenyl^'-yljmethyl ether (0.422 g, 0.770 mmol) in CH 3 CN (20 mL) at 

15 room temperature was added methyl (triphenylphosphoranylidene)acetate (1.29 g, 
3.86 mmol). After 5 h at this temperature, it was concentrated and then diluted with 
EtOAc (250 mL). The organic layer was washed with 1 N HC1 (25 mL), sat. aq. 
NaHCO a (25 mL), and brine (25 mL) and then dried (Na 2 S0 4 ). After concentration, 
the residue was purified by the Biotage Flash 40 apparatus (15 to 35% 

20 EtOAc/petroleum ether) to afford the product (0.485g, 89%) as a solid; ] H NMR 
(DMSO-rf 6 ) 5 1.23-1.38 (m, 8H), 1.46-1.62 (m, 4H), 2.47-2.58 (m, 2H), 3.17 (s, 3H), 
3.21-3.35 (m, 2H), 3.75 (s, 6H), 6.74 (d, J = 16.5 Hz, 2H), 7.10-7.20 (m, 3H), 7.20- 
7.29 (m, 2H), 7.55 (t, J = 7.2 Hz, 2H), 7.67 (d, J = 7.2 Hz, 2H), 7.72-7.85 (m, 4H), 
7.92 (d, J = 11.5 Hz, 4H), 8.52 (t, J = 5.7 Hz, 1H); mass spectrum [(+) ESI], m/z 660 

25 (M + H) + . 

step 5 3-r3 ,, -(2-Carboxv-vinvlV2 , -methoxv-5 , -(8-phenvl-octvIcarbamovlV 
rLr:3 , lH-terphenvl-3-vnacrviic acid 

The title compound was prepared as an off white foam (0.094 g, 98%) from 3- 
30 [3"-(2-methoxy-carbonyl-vinyl)-2'-methoxy-5 , -(8-phenyl-octylcarbamoyl)- 

[l,l';3'l"]-terphenyl-3-yl]-acrylic acid methyl ester using a procedure similar to step 
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5 of Example 93, mp >101 °C (decomp.); "H NMR (DMSO-d 6 ) 8 1.20-1.33 (m, 8H), 
1.45-1.58 (m, 4H), 2.45-2.56 (m, 2H), 3.15 (s, 3H), 3.20-3.29 (m, 2H), 6.61 (d, J J 
16.0 Hz, 2H), 7.10-7.18 (m, 3H), 7.20-7.26 (m, 2H), 7.48-7.57 (m, 3H), 7.60-7.78 (m, 
5H), 7.87 (s, 4H), 8.47-8.55 (m, 1H), 12.10-12.75 (bs, 2H); IR (KBr) 3370, 3070,' 
5 3020, 2930, 2860, 2660, 2580, 1785, 1730, 1580, 1540, 1490, 1470, 1435, 1405, 
1340, 1285, 1230, 1205, 1185, 1095, 1070, 1000, 985, 900, 870, 805, 790, 770, 750,' 
and 700 cm 1 ; mass spectrum [(+) APCI], m/z 632 (M + H) + ; Anal. Calcd. for 
QoH^NCVO^O: C, 74.98; H, 6.61; N, 2.19, Found: C, 74.79; H, 6.62; N, 2.02. 

10 Example 103 

3-ry > -f2-Carhox Y -ethYl)-2 > -inethoxv.5'.r8-nh e nvl.oPf Y i c a rh a fnnvl^ri , l>^>i» 1 . 
terphenvl-3- vn-propionic arid 



15 



Into a round flask with Pd/C (0.022 g, 1.05 mmol) and EtOAc.MeOH (1:1, 7 
mL) was added 3-[3"-(2-methoxy-carbonyl-vinyl)-2'-methoxy-5'-(8-phenyl-octyl- 
carbamoyl)-[l,l';3'l"]-terphenyl-3-yl]acrylic acid methyl ester (0.230 g, 0.349 
mmol) in EtAOc:MeOH (1:1, 3 mL). The flask was flushed with H 2 (atmospheric) 
from a balloon, and the reaction stirred at room temperature for 2 h. The reaction 
mixture was then filtered through celite, and the celite washed with excess 
EtOAc:MeOH. This solution was concentrated to afford the saturated intermediate 

{3-[3"-(2-methoxy-carbonyl-ethyl)-2'-methoxy-5 , -(8-phenyl-octylcarbamoyl)- 
[l,l';3'l"]-terphenyl-3-yl]propionic acid methyl ester}. 

The tide compound was prepared as a white foamy solid (0.200 g, 88%) from 

the 3-[3"-(2-methoxy-carbonyl-ethyl)-2 > -methoxy-5'-(8-phenyl-octylcarbamoyl)- 
[l,l';3'l"]-terphenyl-3-yl]propionic acid methyl ester using a procedure similar to 
step 5 of Example 61, mp >53 °C (decomp.); 'H NMR (DMSO-rf 6 ) 6 1.23-1.31 (m, 
8H), 1.44-1.57 (m, 4H), 2.48-2.60 (m, 6H), 2.89 (t, J = 7.5 Hz, 4H), 3.13 (s, 3H), 3.23 
(dd, J = 6.6, 13.0 Hz, 2H), 7.10-7.16 (m, 3H), 7.20-7.28 (m, 4H), 7.35-7.41 (m, 4H), 
7.43 (s, 2H), 7.79 (s, 2H), 8.49 (t, J = 5.7 Hz, 1H), 11.85-12.30 (bs, 2H); IR (KBr) 
3380, 3020, 2930, 2860, 1710, 1625, 1575, 1540, 1490, 1470, 1465, 1405, 1340, 
1280, 1230, 1180, 1155, 1095, 1070, 1005, 900, 805, 750, amd 705 cm '; mass 
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spectrum [(+) APCI], m/z 636 (M + H) + ; Anal. Calcd. for C 40 H 45 NO 6 - 0.5H 2 O: C, 
74.51; H, 7.19; N, 2.17, Found: C, 74.43; H, 7.16; N, 2.10. 

Example 104 

5 iS'-ra-Butvl-benzofuran^-vlmethvIVaminol-ri.l'^'.l'Hterphenvl^'- 
vlolxvlacetic acid methvl ester 

step 1 5 , -r(2-Butvl-benzofuran-3-vlmethvlVamino1-ri.r:3\r , lterphenvl-2 , -ol 

A mixture of 2-N-Butyl-3-benzofurancarboxaldehyde (2.48 g, 13.3 mmol) and 

10 4-amino-2,6-diphenol in 15 mis of anhydrous methanol was cooled to 0 °C. 16.6 mis 
of IN HC1 in diethyl ether was added and sodium cyanoborohydride (0.92 g, 14.65 
mmol) was added portion wise at such a rate as not to allow excess foaming. After 
addition was complete, the ice bath was removed, and the solution was allowed to 
warm to room temperature overnight. The reaction was quenched with 3N HC1 until 

15 all precipitates dissolved and evolution of HCN ceased. The reaction was 
concentrated in vacuo and dissolved in methylene chloride, washed 2x with Saturated 
sodium bicarbonate and brine then dried (MgS0 4 ). Flash chromatography eluting with 
5-15 % ethyl acetate petroleum ether gave the title compound as a yellow gum. *H 
NMR (300 MHz, CDC1 3 ) 5 0.92 (t, 3H), 1.42 - 1.34 (m, 2H), 1.74 - 1.67 (m, 2H), 2.8 

20 (t, 2H), 3.53 (s, 1H), 4.33 (s, 2H), 4.91 (s, 1H), 6.68 (s, 2H), 7.26 - 7.18 (m, 2H), 7.49 
- 7.36 (m, 7H), 7.58 - 7.56 (m, 5H). mass spectrum (EI), m/z 447. Anal. Calcd. for 
C 3I H 29 N0 2 0.2 EtOAc: C, 82.11; H, 6.63; N, 3.01. Found: C, 82.15; H, 6.92; N, 2.96. 

step 2 ( 5 , -rr2-Butvl-benzofuran-3-vlmethvl Vaminol-r 1 . 1 ':3M M 1terphenvl-2 , -vlolxv \ - 

25 acetic acid methyl ester 

To a mixture of 5 t -[(2-Butylbenzofuran-3-ylmethyl)-amino]-[l,l';3 , ,l M ]- 
terphenyl-2-ol_(0.81 g, 1.82 mmol) in 10 ml of dry acetonitrile was added methyl 
bromoacetate (0.22 mL, 2.27 mol) and a catalytic amount of 18-crown-6. The 
mixture was stirred at room temperature for 48 hrs. The reaction was diluted with 

30 diethyl ether and filtered. The organic layer was washed with water then saturated 
brine, dried over anhydrous MgS0 4 , filtered, and concentrated in vacuo. Flash 



WO 99/61410 PCT/US99/10158 

- 140- 

chromatography eluting with 5-10 % acetone petroleum ether gave pure product as a 
yellow gum. 'H NMR (300 MHz, DMSO) 5 0.82 (t, 3H), 1.3 - 1.25 (m, 2H), 1.61 - 
1.53 (m, 2H), 2.81 (t, 2H), 3.32 (s, 2H), 3.68 (s, 3H), 4.34 (d, 2H), 6.09 (t, 1H), 6.6 (s, 
2H) 7.49 - 7.16 (m 13H), 7.71 - 7.69 (m, 1H). mass spectrum (EI), m/z 519. Anal. 
5 Calcd. for C 34 H 3 3N0 4 : C, 78.59; H, 6.40; N, 2.70. Found: C, 78.14; H, 6.23; N, 2.68. 

Example 105 

l5'-rf2-ButvI-benzofuran-3-vlmethvn.amino1-ri.l':3'.1"1terphenvl-2'. 
vloxvlacetic acid 

10 

To a stirred solution of {5'-[(2-Butyl-benzofuran-3-ylmethyl)-amino]- 
[l,l , :3',r']terphenyl-2'-ylolxy} acetic acid methyl ester in 2.5 ml THF and 2.5 ml 
MeOH was added 0.84 ml of 5N sodium hydroxide. The reaction was allowed to stir 
overnight. The solvents were removed in vacuo and the solids suspended in water 

15 and brought to a pH of 1 with 5N HC1. The water layer was extracted several times 
with ethyl acetate, dried over anhydrous MgS0 4 , filtered, and concentrated in vacuo 
to give pure product as a brown solid. 'H NMR (300 MHz, CDC1 3 ) 8 0.92 (t, 3H), 
1.40 - 1.34 (m, 2H), 1.73 - 1.67 (m, 2H), 2.80 (t, 2H), 3.77 (s, 2H), 4.35 (s, 2H), 6.6 
(d, 2H), 7.28 - 7.21 (m 2H), 7.48 - 7.37 (m, 7H), 7.56 - 7.54 (m, 5H). mass spectrum 

20 (EI), m/z 505. Anal. Calcd. for C 33 H 31 N0 4 1.5 H,0: C, 74.42; H, 6.43; N, 2.63. 
Found: C, 74.39; H, 5.96; N, 2.56. 

Example 106 

(2.6-Dibromo-4-r(2-butvl-benzofuran-3-vlmethyl)-amino-phenoxv)acetic acid 
25 methvl ester 

Step 1 2.6-Dibromo-4- ( (2-buty l-benzofuran-3-vlmethvP-amino-phenol 

The title compound was prepared according to the procedure of step 1 of 
Example 104 affording a light brown solid. 'H NMR (300 MHz, DMSO) 5 0.90 (t, 
30 3H), 1.39 - 1.33 (m, 2H), 1.68 - 1.61 (m, 2H), 2.82 (t, 2H), 4.24 (d, 2H), 5.95 (t, 1H), 
6.81 (s, 2H), 7.23 - 7.16 (m, 2H), 7.46 - 7.44 (m, 1H), 7.64 - 7.62 (m, 1H), 8.74 (s 
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1H). mass spectrum (EI), m/z 451. Anal. Calcd. for C 19 H 19 Br 2 N0 2 : C, 50.36; H, 4.23; 
N, 3.09. Found: C, 49.93; H, 4.29; N, 3.05. 

Step 2 f2.6-Dibromo-4-rr2-butyl-benzofuran>3"ylmethyl > )-amino--phenoxv) acetic 
acid methyl ester 

The title compound was prepared according to the procedure of step 2 of 
Example 104 affording a clear oil. 'H NMR (300 MHz, DMSO) 5 0.92 (t, 3H), 1.40 - 
1.35 (m, 2H), 1.69 - 1.65 (m, 2H), 2.85 (t, 2H), 3.72 (s, 3H), 4.29 (d, 2H), 4.44 (s, 
2H), 6.44 (t, 1H), 6.86 (s, 2H), 7.25 - 7.19 (m, 2H), 7.49 - 7.47 (m, 1H), 7.65 - 7.62 
(m, 1H). mass spectrum (EI), m/z 523. 

Example 107 

{2.6-Dibromo-4-f(2-butvl-benzofuran-3-vlmethvI)-amino1-phenoxv>acetic acid 

The title compound was prepared according to the procedure of Example 105 
affording a light brown solid. 'H NMR (300 MHz, DMSO-d 6 ) 5 0.90 (t, 3H), 1.40 - 
1.31 (m, 2H), 1.69 - 1.61 (m, 2H), 2.83 (t, 2H), 4.16 (2, 2H), 4.27 (d, 2H), 6.35 (bs, 
1H), 6.84 (s, 2H), 7.24 - 7.16 (m, 2H), 7.48 - 7.45 (m, 1H), 7.63 - 7.61 (m, 1H). mass 
spectrum (ESI), (M-H) m/z 508. Anal. Calcd. for C 2J H 21 Br 2 N0 4 0.5 H 2 0: C, 48.49; 
H, 4.26; N, 2.69. Found: C, 48.37; H, 3.99; N, 2.56. 

Examples 108 to 124 were prepared in a similar manner to Example 175. 
Examples 125 to 130 and Example 134 were prepared in a similar manner to Example 
179. Examples 131 to 133 were prepared in a manner analogous to Examples 175, 
179 and 192 using 4-hydroxy- 4'-carboxymethyl diphenyl as a starting material, 
rather than 4-hydroxy benzoic acid. Physico-chemical properties of the compounds 
108 to 134 are summarized in Table 1. 
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Example 135 

f3-Bromo-3 f -chloro>5>dodecYlcarbamovl-4 , -fluoro-biDhenvl-2-vloxv)acetic acid 

Step 1 3-Bromo-4-f2-hvdroxvethoxvV5-(3-chloro-4-fluorophenvnbenzoic acid ethvl 
5 ester 

To a stirred solution of K 2 C0 3 (4.99 g, 36.1 mmol) in 18 mL H 2 0 was added 
145 mL dioxane, 3-bromo-4-(2-hydroxyethoxy)-5-iodobenzoic acid ethyl ester (5.0 g, 
12.04 mmol), and 3-chloro-4-fluorophenylboronic acid (2.1 g, 12.04 mmol) at room 
temperature. This mixture was stirred for 5 min then degassed twice. Then [l,lf- 

10 bis(diphenylphosphino)ferrocene]dichloropalladium(II), complex with CH 2 C1 2 (49 
mg, 0.06 mmol) was added. The reaction was stirred for three hours then 98 mg, 0.12 
mmol, of the catalyst was added. The reaction was allowed to stir for five days at 
room temperature before being worked up in the following maimer. The reaction was 
diluted with IN HC1 and H 2 0 and extracting with EtOAc three times. The combined 

15 organic extracts were dried over Na^O,* and filtered. Removal of the solvent in vacuo 
gave crude material which was subjected to prep HPLC to yield 2 g, 35.5% of the bis 
arylated product ! H NMR (CDC1 3 ) 5 1.40 (t, J=8.18 Hz, 3H); 1.945 (s, 1H); 3.712 (m, 
4H); 4.36 (q, J=8.18 Hz, 2H); 7.19-7.23 (m, 1H); 7.40-7.45 (m, 1H); 7.60-7.65 (dd, 
J=8.18 Hz, 2.73 Hz, 1H); 7.91 (d, J=2.73 Hz, 1H); 8.24 (d, J=2.73 Hz, 1H); and 860 

20 mg, 17.1% of the mono arylated product *H NMR (CDC1 3 ) 8 1.29 (bs, 1H); 1.41 (t, 
J=8.18 Hz, 3H); 3.40 (m, 4H); 4.40 (q, J=8.18 Hz, 2H); 7.20-7.28, (m, 2H); 7.454- 
7.545 (m, 2H); 7.69 (dd, J=8.18 Hz, 2.73 Hz, 2H); 8.013 (s, 1H); and 38% recovered 
SM. 



25 Step 2 N-Dodecyl-3-bromo-4-f2-hvdroxvethoxvV5-G-chloro-4-fluorophenyn- 
benzamide 

Into a flamed dried round bottom flask charged with n-dodecylamine (586 mg, 
3.16 mmol) in 7 mL THF at -20 °C was added n-BuLi (1.8 mL, 3.6 mmol) as a 
solution in hexanes. After the addition, the reaction was warmed up to room 
30 temperature and stirred for one-half hour. Then the solution was cooled to -20°C and 
was added to a solution of 3-bromo-4-(2-hydroxyethoxy)-5-(3-chloro-4-fiuoro- 
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phenyl)benzoic acid ethyl ester (400 mg, 0.957 mmol) in 8 mL THF that had been 
previously cooled to -40°C. The resulting mixture was stirred at -40°C for 5 min after 
which point the reaction mixture was allowed to warm up to room temperature. The 
reaction was diluted with water and 2N HC1 then extracted with EtOAc three times. 
5 The combined organic extracts were washed with sat NaHC0 3 then dried over 
Na>S0 4 . After filtering and removal of solvent in vacuo, there yielded a yellow oil 
that was subjected to column chromatography on silica gel (10% EtOAc:90% 
Hexanes followed by 25% EtOAc:75% Hexanes). There resulted 300 mg, 58% of the 
amide as a yellow oil. *H NMR (CDC1 3 ) 0.868 (t, J=8.13 Hz, t); 1.20-1.40 (m, 18H); 
10 1.48-1.67 (m, 2H); 1.895-2.00 (bs, 1H); 3.427 (q, J=8.13 Hz, 2H); 3.636-7.71 (m, 
4H); 6.014 (m, 1H); 7.20-7.24 (m, 1H); 7.40-7.454 (m, 1H); 7.586-7.668 (m, 2H); 
7.868 (d, J=2.04 Hz, 1H). 

Step 3 ( 3-Bromo-3'-chloro-5-dodecvlcarbamovl-4 t -fluoro-biphenvl-2-vloxv > )acetic 
15 acid 

To a solution of N-dodecyl-3-bromo-4-(2-hydroxyethoxy)-5-(3-chloro-4- 
fluorophenyl)benzamide (340 mg, 0.61 mmol) in 5 mL CH 2 C1 2 was added 
NMMO H 2 0 (165 mg, 1.22 mmol) and TPAP (22 mg, 0.061 mmol). The reaction 
mixture was stirred overnight and 2 mL CH 3 CN and 50 mg, 0.14 mmol TPAP were 

20 added. The reaction was stirred for ca 7 hours then 90 mg, 0.665 mmol NMMOH 2 0 
was added and the reaction was stirred overnight. The reaction was worked up by 
adding H 2 0 and a mixture of sodium bisulfite/sodium dithionite and was stirred for 4 
hours. The now grayish mixture was acidified with 2N HC1 and extracted with EtOAc 
(3x). The combined organic layers were dried over Na 2 S0 4 followed by filtration and 

25 removal of solvent in vacuo. There yielded a black semisolid that was subjected to 
column chromatography (40% EtOAc:60% Hexanes) on silica gel pretreated with 
HCOOH. Yield of the acid is 130 mg, 37% as a dark yellowish brown oil. l H NMR 
(DMSO-d 6 ) 8 0.84 (t, J=6.81 Hz, 3H); 1.22-1.27 (m, 18H); 1.50 (t, J=6.37 Hz, 2H); 
3.23 (q, J=6.81 Hz, 2H); 4.19 (s, 2H); 7.51 (t, J=8.57 Hz, 1H); 7.57-7.61 (m, 1H); 

30 7.81 (dd, J=7.25 Hz, 2.20 Hz, 1H); 7.85 (d, J=2.2 Hz, 1H); 8.10 (d, J=2.20 Hz, 1H); 
8.56 (t, J=5.49 Hz, 1H); 12.75 (bs, 1H); IR 3370, 2930, 1730, 1635, 1400, 1225, 
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1150, and 700 cm mass spectrum [(+)APCI], m/z 570 [M+H] + ; Anal. Calcd. for 
C 27 H 34 BrClFN0 4 : C, 56.80; H, 6.00; N, 2.45, Found: C, 54.30; H, 5.73; N, 2.18. 

Example 136 

ra'-Chloro^'-fluoro-S-rS-Dhenvl-octvlcarha movD-biphenvl^.vloxvlacetic acid 

Step 1 N-r8-Phen vloctvn-4-r2-hvdroxvethoxvV5-f3-chloro-4-fluorophenvD- 
benzamide 

To a flamed dried round bottom flask charged with 8-phenyloctylamine (688 
mg, 3.35 mmol, 6.68 uL) in 5 mL THF at -78 °C was added n-BuLi (2.2 mL, 4.4 
mmol) as a solution in hexanes. The solution was stirred at -78 °C for 30 min then 
stirred at room temperature for 15 min. The solution was cooled back down to -40 °C 
and a cooled (-40 °C) solution of 3-bromo-4-(2-hydroxyethoxy)-5-(3-chloro-4- 
fluorophenyl)benzoic acid ethyl ester (400 mg, 0.957 mmol) in 10 mL THF via. 
cannula. After the addition was completed, the reaction was warmed up to room 
temperature, stirred for 10 min, then worked up as in Step 2 of Example 135. The 
crude yellow oil that was obtained was dissolved in 1:1 EtOAc/Hexanes and filtered 
through a pad of silica gel with the same solvent system to yield 200 mg, 43% of the 
amide as a yellow oil. 'H NMR (CDC1 3 ) 8 1.25-1.40 (m, 2H); 1.54-1.65 (m, 2H); 1.80 
(bs, 1H); 2.57 (t, J=8.18 Hz, 2H); 3.41 (q, J=6.54 Hz, 2H); 3.90 (t, J=6.13, 2H); 4.12 
(t, J=6.13 Hz, 2H); 6.07 (m, 1H); 6.99 (d, J=8.13 Hz, 1H); 7.08-7.18 (m, 3H); 7.20- 
7.27 (m, 2H); 7.33-7.40 (m, 1H); 7.56 (dd, J= 6.54 Hz, 3.27 Hz, 1H); 7.65-7.69 (m, 
1H); 7.73 (dd, J=8.13 Hz, 2.58 Hz, 1H). 

Step 2 r3'-Chloro-4'-fluoro-5-f8-phenyl-octvlcarbamovD-biphenvl-2-vloxvlacetic acid 
To a solution of N-(8-phenyloctyl)-4-(2-hydroxyethoxy)-5-(3-chloro-4- 
fluorophenyl)benzamide (200 mg, 0.415 mmol) in 5 mL CH,C1 2 was added 
NMMOH.O (96 mg, 0.712 mmol) and TPAP (12.5 mg, 0.0356 mmol). The reaction 
was stirred overnight and 50 mg, 0.14 mmol TPAP, 2 mL CH 3 CN, and 90 mg, 0.665 
mmol NMMOH 2 0 were added and the reaction was stirred overnight. The reaction 
was worked up as in Step 3 of Example 135. The crude material was subjected to 
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column chromatography (40% EtOAc:60% Hexanes) on HCOOH pretreated silica gel 
to yield 70 mg, 34% of the acid as a dark yellow oil. 'H NMR (DMSO-d 6 ) 1.22-1.27 
(m, 8H); 1.474-1.551 (m, 4H); 2.53 (t, J=7.47 Hz, t); 3.21 (q, J=6.59 Hz, 2H); 4.82 (s, 
1H); 7.08-7.17 (m, 4H); 7.22-7.26 (m, 2H); 7.48 (t, J=8.79 Hz, 1H); 7.60-7.64 (m, 
1H); 7.80-7.85 (m, 2H); 8.36 (t, J=5.60 Hz, 1H); IR 3400, 2930, 1730, 1600, 1550, 
1470, 1210, 1075, and 700 cm" 1 ; mass spectrum [(-)ESI], m/z 510/512 [M-H]'; Anal. 
Calcd. for C 29 H 30 BrClFNO 4 : C, 97.99; H, 6.10; N, 2.73; Found: C, 66.89; H, 6.17; N, 
2.61. 

Example 137 

fS-Bromo-S-dodecvlcarbamovl-S'-methoxv-hiphenvl^-vloxv^acetic acid 

Step 1 3-Bromo-4-r2-hvdrox vethoxvV5-G-methoxvphenvnbenzoic acid ethvl ester 

To a solution of K 2 C0 3 (4.99 g, 36.1 mmol) in 18 mL H 2 0 was added 3- 
bromo-4-(2-hydroxyethoxy)-5-iodobenzoic acid ethyl ester (5.0 g, 12.04 mmol), 145 
mL dioxane, and 3-methoxyphenylboronic acid (1.83 g, 12.04 mmol) at room 
temperature. This mixture was stirred for 5 min then it was degassed. Then [l,li- 
bis(diphenylphosphino)ferrocene]dichloropalladium(H), complex with CH 2 C1 2 (49 
mg, 0.06 mmol) was added. The reaction was stirred for three hours then 98 mg, 0.12 
mmol of the catalyst was added and the reaction was allowed to stir for 3d after which 
point 182 mg, 1.2 mmol of the boronic acid was added. The reaction was stirred for 
an additional 7d before being worked up as in Step 1 of Example 135. There yielded 
475 mg, 10% of the monoarylated product; 'H NMR (CDC1 3 ) 8 1.38 (t, J=8.18 Hz, 
3H); 1.83 (bs, 1H); 3.41 (t, J=5.43 Hz, 2H); 3.75 (t, J=5.43 Hz, 2H); 4.84 (s, 3H); 4.37 
(q, J=8.18 Hz, 2H); 6.94 (dd, J=8.18 Hz, 2.72 Hz, 1H); 7.06-7.14 (m, 2H); 7.35 (t, J= 
8.18 Hz, 1H); 7.99 (d, J=2.73 Hz, 1H); 8.22 (d, J=2.73 Hz, 1H); 1.3 g, 25% of the 
bisarylated product and 2.1 g, 42% of recovered SM after the crude material was 
subjected to prep HPLC. 
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Step 2 N-Dodecvl-3-bromo-4 -('2-hvdroxvethoxvV5-r3-methoxvphenvnbenzamide 
N-Dodecyl-3-bromo-4-(2-hydroxyethoxy)-5-(3-methoxyphenyl)benzamide 
was made as a light yellow solid (500 mg, 92%) from 3-bromo-4-(2-hydroxyethoxy)- 
5-(3-methoxyphenyl)benzoic acid ethyl ester using a similar procedure to Step 1 in 
Example 136. 'H NMR (CDC1 3 ) 5 0.80-0.88 (m, 3H); 1.14-1.40 (m, 19H); 1.48-1.63 
(m, 2H); 3.40 (q, J=7.36 Hz, 2H); 3.60 (t, J=5.73 Hz, 2H); 3.48 (t, J=4.91 Hz, 2H); 
4.84 (s, 3H); 6.02 (m, 1H); 6.93 (dd, J=8.18 Hz, 2.73 Hz, 1H); 7.08 (m, 2H); 7.36 (t, 
J=8.18 Hz, 1H); 7.67 (d, J=2.45 Hz, 1H); 7.95 (d, J=2.45 Hz, 1H) 

Step 3 ( - 3-Bromo-5-dodecvlcarbamovl-3' -methoxv-biphenvl-2-vloxvacetic acid 

To a solution of N-dodecyl-3-bromo-4-(2-hydroxyethoxy)-5-(3-methoxy- 
phenyl)benzamide (200 mg, 0.374 mmol) in a mixture of 8 mL CH 3 CN/300 U.L THF 
was added 132 mg, 0.976 mmol NMMO. The reaction was stirred 30 min then 132 
mg, 0.976 mmol NMMO was added. The reaction was then stirred overnight. The 
reaction was diluted with water and sodium metabisulfite/sodium bisulfite and sodium 
dithionite were added. This mixture was stirred for 1.5 hours then 2N HC1 was added 
then the mixture was extracted with EtOAc (3x). The combined organic extracts were 
dried over NajSC}, and the solvent removed under vacuum to give a black oil. This oil 
was subjected to flash chromatography (40% EtOAc:60% Hexanes with 1% HCOOH 
added) on HCOOH pretreated silica gel. There yielded 60 mg of the acid and 60 mg 
of the aldehyde intermediate which was then resubjected to reaction conditions again 
to give an additional 40 mg of acid. Total yield of the acid is 100 mg, 49% of an oily 
yellow foam. 'H NMR (DMSO-dJ 5 0.84 (t, J=6.37 Hz,3H); 1.15-1.27 (m, 18H); 
1.47-1.51 (m, 2H); 3.23 (q, J=6.59 Hz, 2H); 3.79 (s, 3H); 4.105 (s, 2H); 6.97-7.00 (m, 
1H); 7.11-7.14 (m, 2H); 7.38 (t, J=7.91 Hz, 1H); 7.83 (d, J=2.20 Hz, 1H); 8.07 (d, 
J=2.20 Hz, 1H); 8.56 (t, J=5.00 Hz, 1H), 12.75 (bs, 1H); IR 2930, 2850, 1740, 1650, 
1550, 1450, 1320, and 1225 cm' 1 ; mass spectrum [(+)ESI], m/z 548/550 [M+H] + ; 
Anal Calcd for C 2g H 38 BrN0 5 : C, 61.51; H, 6.98; N, 2.55; Found: C, 62.44; H, 6.86; N, 
2.67. 
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over N^SC^ and the solvent removed in vacuo to give a brown-yellow oil. The crude 
material was subjected to flash column chromatography (25% EtOAc:75% Hexanes 
to 40% EtOAc:60% Hexanes to 50% EtOAc:50% Hexanes) to yield 40 mg, 25% of a 
white solid, mp 100-1 °C; >H NMR (DMSO-d 6 ) 5 0.88 (t, J=6.80 Hz, 3H); 1.25-137 
5 (m, 18H); 1.60 (quintet, J=7.14 Hz, 2H); 3.43 (q, J=7.14 Hz, 2H); 3.84 (s, 3H); 3.96 
(t, J=4.86 Hz, 2H); 4.57 (t, J=4.86 Hz, 2H); 6.01 (t, J=5.00 Hz, 1H); 6.93-6.95 (m, 
3H); 7.27-7.32 (m, 1H); 7.64 (d, J=2.20 Hz, 1H); 7.94 (d, J=1.98 Hz, 1H); 8.68 (s, 
1H); ER 3330, 2900, 2840, 1625, 1600, 1520, 1460, 1310, 1300, 1235, 1175, and 1030 
cm -1 ; mass spectrum [(+)ESI] m/z 586/588 [M+H] + ; Anal Calcd. For C 29 H 40 BrN 5 O 3 : 
10 C, 59.38; H, 6.87; N, 11.94; Found: C, 59.46; H, 6.68; N, 11.77. 

Examples 139 and 140 

5-BromO"3 > -chioro-6-f2-tetrazol-2-vl-ethoxv)-biphenvl-3-carboxvlic acid dodecvl- 
amide and 5-Bromo-3 , -chloro-6-(2-tetrazol-l»vl-ethoxvVbiphenvl-3>carboxv!ic 
15 acid dodecvlamide 

Step 1 5-Bromo-3'-chloro-6-(2-hvdroxy-ethoxv)-biphenvl-3-carboxvlic acid dodecvl- 
amide 

To a cooled (0°C) solution of dodecyl amine (3.22 g, 17.64 mmol) in 50 mL 
20 anhydrous THF was added n-BuLi (7.05 mL, 17.64 mmol) dropwise. When the 
addition was complete, the mixture was stirred for 10 min at 0 °C then at room 
temperature for 30 min. This lithiated amine was added dropwise to a cooled (0 °C) 
solution of 5-bromo-3'-chloro-6-(2-hydroxy-ethoxy)-biphenyl-3-carboxylic acid ethyl 
ester (2.5 g, 5.78 mmol) in 40 mL anhydrous THF via cannula. The reaction was 
25 stirred for 10 min at 0 °C when the addition was complete then at room temperature 
overnight. Then the reaction mixture was heated to 35 °C for 1 hour then more n- 
BuLi was added (0.7 mL, 1.75 mmol). The reaction was then worked up as in Step 2 
of Example 135. There yielded 2.5 g, 80% of a yellow oil as desired product after 
flash chromatography (25% EtOAc:75% Hexanes) on silica gel. 



30 



WO 99/61410 



PCTAJS99/10158 



- 151 - 

Example 138 

S-Bromo-e-fl-tetrazoM-vl-ethoxv^^'-methoxv-biphenvl-S-carboxvIic acid 
dodecvlamide 

5 Step 1 N-Dodecvl-3-bromo-4-(2-bromoethoxvV5-r3-methQxvphenvnbenzamide 

To a flamed dried flask was added triphenylphosphine (98 mg, 0.373 mmol) 
and L5 mL anhydrous THF. This was stirred until all the triphenylphosphine had 
dissolved. Then CBr 4 (123 mg, 0.373 mmol) was added. The reaction mixture was 
stirred for one-half hour at room temperature then it was cooled to °C before N- 

10 dodecyI-3-bromo-4-(2-hydroxyethoxy)-5-(3-methoxyphenyl)benzamide (200 mg, 
0.373 mmol) was added. The cooling bath was removed after the addition was 
complete. After the reaction mixture had warmed up to room temperature, 0.2 eq each 
of triphenylphosphine (19.6 mg, 0.075 mmol) and CBr 4 (24.8 mg, 0.075 mmol) were 
added. The reaction was stirred for one-half hour then the solvent was removed under 

15 vacuum to give a yellow semisolid. This material was subjected to flash 
chromatography (25% EtOAc:75% Hexanes) to yield 150 mg, 67% of a yellow oil. 
l H NMR (CDC1 3 ) 5 1.25 (t, J=8.13 Hz, 3H); 1.22-1.40 (m, 18H); 1.52-L63 (m, 2H); 
3.35 (t, J=8.18 Hz, 2H); 3.40 (q, J=6.54 Hz, 2H); 3.84-3.90 (m, 5H); 6.00 (m, 1H); 
6.93 (dd, J=8.18 Hz, 2.45 Hz, 1H); 7.07-7.11 (m, 2H); 7.35 (t, J=8.18 Hz, 1H); 7.65 

20 (d, J=2.45 Hz, 1H); 7.93 (d, J=2.45 Hz, 1H). 

Step 2 5 -Bromo-6-< r 2-tetrazol-l-yl-ethoxvV3 , -methoxv-biphenvl-3-carboxvIic acid 
dodecvlamide 

To a solution of l//-tetrazole (28 mg, 0.4 mmol) in 1 mL anhydrous THF at 0 
°C was added NaH (10 mg, 0.421 mmol). The reaction mixture was stirred for 10 min 
at 0 °C after which point a solution of N-dodecyl-3-bromo-4-(2-bromoethoxy)-5-(3- 
methoxyphenyl)benzamide (160 mg, 0.276 mmol) in 2.5 mL anhydrous THF was 
added. The reaction mixture was stirred at 0 °C for 10 min then allowed to warm up 
to room temperature for one-half hour. Then 700 jllL of DMSO was added and the 
reaction was then heated at 65 °C overnight. Thr reaction was quenched and diluted 
with water and extracted with EtOAc (3x). The combined organic layers were dried 



25 



30 
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Calcd for C 28 H 37 BrClN 5 0 2 : C, 56.90; H, 6.31; N, 11.79; Found: C, 56.29; H, 6.26; N, 
12.01. 

Example 141 
5 re^^S'^Tetrameth^^ 
ylo^vlacetic acid 

Step 1 3.5-Bis-f3.5-dimethvlphenvn>4-f2-hvdroxvethoxv > )benzoic acid ethvl ester 

3,5-Bis-(3,5-dimethylphenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester 
10 was prepared from 3-bromo-4-(2-hydroxyethoxy)-5-iodobenzoic acid ethyl ester as a 
white solid (1.04 g, 20%) in a similar manner to Step 1 of Example 135. *H NMR 
(CDC1 3 ) 8 1.2-1.4 (bs, 1H); 1.37 (t, J=8.18 Hz, 3H); 2.37 (s, 12H); 3.25 (t, J=5.45 Hz, 
2H); 3.40 (t, J=5.45 Hz, 2H); 4.37 (quartet, J= 8.18 Hz, 2H); 7.02 (s, 2H); 8.00 (s, 
2H). 

15 

Step 2 N-S-Phenvloctvl-S^-bis-rS.S-dimethvlphenvD^-^-hvdroxyethoxylbenzamide 
To a cooled solution (0 °C) of 8-phenyloctyl amine (1.56 g, 7.58 mmol, 1.51 
ml) in 10 mL anhydrous THF was added n-BuLi (5.1 mL, 7.96 mmol) as a solution in 
hexanes dropwise. After the addition, the reaction was warmed up to room 

20 temperature and was stirred for one-half hour at room temperature. Then the lithiated 
amine was cooled back down to 0 °C and was added to a cooled (0 °C) solution of 
3,5-bis-(3,5-dimethylphenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester (1.04 g, 
2.49 rnmol) in 10 mL anhydrous THF. The resulting reaction mixture was stirred for 5 
min at 0 °C then allowed to warm up to room temperature. At that point, additional n- 

25 BuLi was added (2.04 mL, 3.18 mmol). When the reaction appeared to be practically 
complete (by TLC), it was worked up as in Step 2 of Example 135. After flash 
chromatography (25% EtOAc:75% Hexanes), there yielded 850 mg, 59.4% of the 
amide as a yellow oil. l H NMR (CDC1 3 ) 5 1.25-1.40 (m, 8H); 1.40-1.64 (m, 5H); 2.37 
(s, 12H); 2.57 (t, J=8.18 Hz, 2H); 3.25 (t, J=4.09 Hz, 2H); 3.36-3.47 (m, 4H); 6.06 (t, 

30 J=6.54 Hz, 1H); 7.02 (s, 2H); 7.1 1-7.19 (m, 4H); 7.20-7.48 (m, 5H); 7.69 (s, 2H). 
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Ste P 2 5-Bromo-3'-chloro-6-r2-bromoethn X y-)-biphenvI-3-carhnxylic acid dodecvl- 
amide 

5-Bromo-3'-chloro-6-(2-bromoethoxy)-biphenyl-3-carboxylic acid dodecyl- 
amide was prepared from 5-bromo-3'-chloro-6-(2-hydroxy-ethoxy)-biphenyl-3- 
carboxylic acid dodecylamide as a yellow oil (900 mg, 67%) in a similar manner to 
Step 1 of Example 138. 'H NMR (CDC1 3 ) 5 0.86 (t, J=8.18 Hz, 3H); 1.23-1.4 (m, 
18H); 1.55-1.64 (m, 2H); 3.35-3.64 (m, 4H); 3.88 (t, J=5.73 Hz, 2H); 6.043 (m, 1H); 
7.37-7.40 (m, 2H); 7.43 (quartet, J= 4.09 Hz, 1H); 7.56 (s, 1H); 7.65 (d, J=2.45 Hz, 
1H); 7.95 (d, J=2.45 Hz, 1H). 

Ste P 3 5- Bromo-3 , -chloro-6-r2-tetrazol-2-v1-Pt h oxvVhiphPnyl-3-carboxv]ic ar.H 
dodecvlamide and 5-Bromo-3'-chloro-6-f7-te t razoI-l -vl-ethoxvVbiphenvl-3- 
carboxylic acid dodecvlamide 

These compounds were prepared from 5-bromo-3'-chloro-6-(2-bromoethoxy)- 
biphenyl-3-carboxylic acid dodecylamide. For 5-Bromo-3'-chloro-6-(2-tetrazol-2-yl- 
ethoxy)-biphenyl-3-carboxylic acid dodecylamide, (270 mg, 30.6%) a yellow oil that 
crystallized into a yellow solid, spectral data follows, mp 93-5 °C; 'H NMR (CDC1 3 ) 8 
0.88 (t, J=6.8 Hz, 3H); 1.25-1.38 (m, 18H); 1.60 (quartet, J=7.03 Hz, 2H); 3.42 
(quartet, J=7.25 Hz, 2H); 4.12 (t, J=5.27 Hz, 2H); 4.82 (t, J=5.27 Hz, 2H); 6.01-6.04 
(m, 1H); 7.30-7.32 (m, 2H); 7.35-7.38 (m, 1H); 7.43-7.44 (m, 1H); 7.63 (d, J=2.20 
Hz, 1H); 7.92 (d, J=2.20 Hz, 1H); 8.48 (s, 1H); IR 3425, 3325, 2915, 2835, 1630, 
1550, 1460, 1450, 700 cm 1 ; mass spectrum [(+)APCI], m/z 590/592/594 [M+H] + ; 
Anal Calcd for C 28 H 37 BrClN 5 0 2 : C, 56.90; H, 6.31; N, 11.79; Found: C, 56.20; H, 
6.04; N, 11.79. For 5-Bromo-3 , -chloro-6-(2-tetrazol-l-yl-ethoxy)-biphenyl-3- 
carboxylic acid dodecylamide, (260 mg, 29.4%) an off white solid, spectral data 
follows, mp 95-6 °C; 8 0.87 (t, J=6.8 Hz, 3H); 1.25-1.39 (m, 18H); 1.57-1.64 (m, 2H); 
3.40 (m, 2H); 3.94 (t, J=4.83 Hz, 2H); 6.11 (t, J=5.38 Hz, 1H); 7.22-7.32 (m, 2H); 
7.37-7.40 (m, 1H); 7.43 (t, J=1.86 Hz, 1H); 7.65 (d, J=2.2 Hz, 1H); 7.94 (d, J=2.20 
Hz, 1H); 8.74 (s, 1H); IR 3375, 3335, 2925, 2835, 1630, 1545, 1465, 1320, 1230, 
1 100, 1030, and 700 cm 1 ; mass spectrum [(+)APCI], m/z 590/592/594 [M+H] + ; Anal 
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Eyample 142 

r4.4"4Mfluoro-33"-dime^^ 
2 , -vloxvlacetic acid 

5 Step 1 N-8-Phenvloctvl-3,5-bis-r4-fluoro-3-methvlphenvlV4-f2-hvdroxvethoxvV 
benzoic acid ethyl ester 

N-8-Phenyloctyl-3,5-bis-(4-fluoro-3-methylpheny^ 
benzoic acid ethyl ester was made as a brown solid (470 mg, 20%) from 3-bromo-4- 
(2-hydroxyethoxy)-5-iodobenzoic acid ethyl ester in a similar manner to Step 1 of 
10 Example 135. *H NMR (CDC1 3 ) 5 1.40 (t, J=7.14 Hz, 3H); 1.56 (bs, 1H); 2.21 (m, 
6H); 3.30-3.31 (m, 2H); 3.38-3.40 (m, 2H); 4.40 (quartet, J=7.03 Hz, 2H); 7.09 (t, 
J=8.90 Hz, 2H); 7.39-7.44 (m, 4H); 7.99 (s, 1H). 

Step 2 N-8-Phenyloctyl-3.5-bis-(4-fluoro-3-methylphenyn-4-(2-hydroxvethoxvV 
15 benzamide 

N-8-Phenyloctyl-3,5-bis-(4-fluoro-3-methylphenyl)-4-(2-hydroxyethoxy)- 
benzamide was prepared as a yellow oil (300 mg, 57.4%) from N-8-phenyloctyl-3,5- 
bis-(4-fluoro-3-methylphenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester in a 
similar manner to Step 2 of Example 141. *H NMR (CDC1 3 ) 5 1.40-1.60 (m, 8H); 
20 1.50-1.63 (m, 4H); L6-2.2 (bs, 1H); 2.33 (s, 6H); 3.55 (t, J=8.18 Hz, 2H); 3.25 (t, 
J=4.91 Hz, 2H); 3.36 (t, J=4.09 Hz, 2H); 3.43 (quartet, J=8.18 Hz, 2H); 6.12 (t, 
J=4.09 Hz, 1H); 7.04-7.19 (m, 5H); 7.35-7.55 (m, 4H); 7.68 (s, 1H). 

Step 3 r4.4"-Difluoro-3.3"-dim^^ 

25 phenvl-2 , -vloxy1acetic acid 

To a solution of N-8-phenyloctyl-3,5-bis-(4-fluoro-3-methylphenyl)-4-(2- 
hydroxyethoxy)benzamide (320 mg, 0.546 mmol) in 5 mL acetonitrile at room 
temperature was added NMMO (162 mg, 1.2 mmol) and TPAP (38.3 mg, 0.109 
mmol). The reaction was stirred for 2 hours then additional TPAP (38.3 mg, 0.109 

30 mmol) was added. The reaction was stirred overnight and an additional amount of 
NMMO (14.7 mg, 0.109 mmol) and TPAP (19 mg, 0.546 mmol) were added. The 
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Step 3 [3 1 5,3",5"-Tetramethvl-5'-f 8-phenv I-octvlcarhgmovlVn , 1 ':3'.l"lterphenv1-2'- 
yloxylacetic acid 

To a solution of N-8-phenyloctyl-3,5-bis-(3,5-dimethylphenyl)-4-(2- 
hydroxyethoxy)benzamide (850 mg, 1.47 mmol) in 15 mL of acetonitrile was added 
NMMO (415 mg, 3.05 mmol) and TPAP (52 mg, 0.149 mmol). The reaction was 
stirred for 2 hours then an additional 40 mg, 0.3 mmol NMMO and 52 mg, 0.149 
mmol TPAP were added. The reaction was stirred overnight and an additional 40 mg, 
0.3 mmol, NMMO was added. The reaction was stirred an additional two hours then 
water was added followed by the addition of sodium bisulfite/sodium dithionite. The 
aqueous mixture was stirred for 1 hour then it was extracted with EtOAc (3x). The 
combined extracts were dried with Na2S0 4 and concentrated to give a black oil. This 
oil was subjected to flash chromatography (20%EtOAc:80% Hexanes acidified with 
1% CH3COOH) on HCOOH pretreated silica gel. There yielded 200 mg of the desired 
acid plus a fraction consisting of the desired acid and other impurities. This fraction 
was chromatographed again using the same solvent system to give 30 mg more of the 
acid for a total yield of 230 mg, 26.4% of the desired acid. 'H NMR (DMSO-d 6 ) 5 
1.27 (bs, 8H); 1.45-1.60 (m, 4H); 2.31 (s, 12H); 2.53 (t, J=7.58 Hz, 2H); 3.23 (quartet, 
J=6.37 Hz, 2H); 3.81 (s, 2H); 7.00-7.01 (m, 2H); 7.13-7.15 (m, 3H); 7.19-7.25 (m, 
6H); 7.76 (s, 2H); 8.48 (t, J=6.00 Hz, 1H); 12.35 (bs, 1H); TR 3325, 2935, 2875, 1750, 
1645, 1605, 1580, 1545, 1480, 1460, 1430, 1400, 1385, 1380, 1295, 1250, 1200, 
1150, 850, and 700 cm-1; mass spectrum [(+)APCI], m/z 592 [M+H]+; Anal Calcd 
for C 39 H 45 N0 4 .C 2 H 4 0 2 «C 4 H 8 0 2 : C, 73.03; 7.63; H, 7.63; N, 1.89; Found: C, 73.32, H, 
7.88; N, 2.04. 
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5 1.33 (t, J=8.18 Hz, 3H); 2.37 (s, 12 H); 2.69 (s, 3H), 4.33-4.40 (m, 4H); 6.97 (s, 
2H); 7.20 (m, 4H); 7.97 (s, 2H). 

Step 2 S^-BiS'fS.S-dimethylphenvl^-methoxvmethoxvbenzoic acid 
5 To a suspension of 3,5 bis-(3,5-dimethylphenyl)-4-methoxymethoxybenzoic 

acid (1.4 g, 3.12 mmol) in 4:1 MeOH/H 2 0 (total 50 mL) was added solid KOH (150 
mg, 2.67 mmol) and the reaction mixture was refluxed until all the ester was 
consumed. The reaction mixture was then acidified with NaH 2 P0 4 to pH 3 and the 
precipitated product was filtered off and washed with water. It was then dried in a 
10 vacuum oven at 60 °C to 80 °C for 2 hours then the material was flash 
chromatographed (20% EtOAc:80% Hexanes to 25% EtOAc:75% Hexanes) on silica 
gel to yield 780 mg, 59.5% of the acid as a white solid. *H NMR (CDC1 3 ) 5 2.40 (s, 12 
H); 2.72 (s, 3H); 4.45 (s, 2H); 7.00 (s, 2H); 7.24 (m, 4H); 8.08 (s, 2H). There also 
yielded 280 mg of the methyl ester as a side product. 

15 

Step 3 N-7-Phenvlheptvl~3.5-bis-G.5-dimethylphenvn-4-methoxvmethoxvbenzamide 
A flamed dried round bottom flask was charged with 7-phenylheptyl amine 
(354 mg, 2.78 mmol) and 20 mL anhydrous CH 2 C1 2 . To this solution was added 3,5- 
bis-(3,5-dimethylphenyl)-4-methoxymethoxybenzoic acid (780 mg, 1.85 mmol), 

20 triethyl amine (563 mg, 5.56 mmol, 726 ^lL), anhydrous 1 -hydroxy benzotriazoie (275 
mg, 2.04 mmol), and DCC (459 mg, 2.22 mmol), all at room temperature. The 
reaction mixture was stirred at room temperature for one-half hour. Then the reaction 
was worked up by adding water then extracting with EtOAc (3x). The combined 
organic extracts were dried over NajSC^ and the solvent removed in vacuo to give a 

25 semisolid to which CH 2 C1 2 was added. This suspension was subjected to column 
chromatography (15% EtOAc:85% Hexanes) to give 600 mg, 54.5% of the amide as a 
colorless oil. 'H NMR (CDC1 3 ) 5 1.34 (bs, 6H); 1.57 (m, 4H); 2.36 (s, 12H); 2.572 (t, 
J=8.18 Hz, 2H); 2.681 (s, 3H); 3.414 (quartet, J=8.18 Hz, 2H); 4.39 (s, 2H); 6.04 (t, 
J=5.73 Hz, 1H); 6.97 (s, 2H); 7.12-7.27 (m, 9H); 7.67 (s, 2H). 

30 
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reaction was then stirred for three more hours and aqueous sodium 
metabisulfite/sodium dithionite was added. The reaction was then allowed to stir for 1 
hour. Then IN HC1 was added. The aqueous solution was extracted with EtOAc (3x). 
The combined organic extracts were dried over Na^C^ and the solvent was removed 
5 under vacuum to give a black oil which was subjected to flash column 
chromatography (20% EtOAc:80% Hexanes acidified with AcOH) on silica gel that 
was pretreated with AcOH. There yielded 120 mg, 36.6% of the acid as a yellow oil. 
*H NMR (DMSO-d 6 ) 8 1.22-1.27 (m, 4H); 1.53 (quintet, J=6.59 Hz, 4H); 2.27-2.28 
(m, 6H); 2.52 (t, J=7.69 Hz, 2H); 3.23 (quartet, J=6.59 Hz, 2H); 3.82 (s, 2H); 7.11- 
10 7.25 (m, 7H); 7.41-7.45 (m, 2H); 7.52 (dd, J=7.58 Hz, 1.87 Hz, 2H); 7.80 (s, 2H); 
8.49 (t, J=5.60 Hz, 1H); 12.57 (bs, 1H); IR 3375, 2915, 2835, 1630, 1540, 1500, 
1450, 1230, 1120, and 970 cm' 1 ; mass spectrum [(-)ESI], m/z 598 [M-H]~; Anal Calcd 
for C 37 H 39 F 2 NO 4 *0.17C 6 H 12 *0.2C 4 H 8 O 2 *0.88C 2 H 3 O 2 : C, 71.16; H, 6.84; N, 2.04; 
Found: C, 69.55; H, 6.65; N, 2.09. 

15 

Example 143 

2^HydroxY^5,3 T \5"-te^^^ acid T7- 

phenyl-heptyl) -amide 

20 Step 1 3.5-Bis-r3,5-dimethvlphenvn-4-methoxvmethoxvbenzoic acid ethyl ester 

To a solution of K 2 C0 3 (1 1.39 g, 82.41 mmol) in 41 mL H 2 0 was added 280 
mL dioxane, a 2:1 mixture of 3-bromo-4-methoxymethoxy-5-iodobenzoic acid ethyl 
ester and 3,5-dibromo-4-methoxymethoxybenzoic acid ethyl ester (4.85 g, 13.74 
mmol) and 3-methylphenyl boronic acid (4.1 g, 27.47 mmol) at room temperature. 

25 The reaction was degassed and [l,r-bis(diphenylphosphino)ferrocene]dichloro- 
palladium(II), complex with CH 2 C1 2 (224 mg, 0.248 mmol) was added. The reaction 
was stirred for 2 d then more of the catalyst was added (56 mg, 0.0687 mmol). The 
reaction was stirred for one more day and the reaction was worked up as in Step 1 of 
Example 135 to give crude material that was subjected to flash column 

30 chromatography (5% EtOAc:95% Hexanes). The major product from the column was 
further purified by prep HPLC to give 1.44g, 23% of a white solid. 'H NMR (CDC1 3 ) 
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Step 2 3,5-Bis-(3-methylphenvn-4-methoxvmethoxvbenzoic acid 

3,5-Bis-(3-methylphenyl)-4-methoxymethoxybenzoic acid was prepared as a 
white solid (900 mg, 50%) in a similar manner to Step 2 of Example 143 from 3,5- 
bis-(3-methylphenyl)-4-methoxymethoxybenzoic acid ethyl ester. l H NMR (CDC1 3 ) 5 
2.40 (s, 6H); 3.67 (s, 3H); 4.40 (s, 2H); 7.14-7.20 (m, 2H); 7.31 (t, J=6.54 Hz, 2H); 
7.37-7.43 (m, 4H); 8.07 (s, 2H). 

Step 3 N-7-Phenvlheptvl-3,5-bis-(3-methvlphenvlV4-methoxvmethoxvbenzamide 
N-7-Phenylheptyl-3,5-bis-(3-methylphenyl)-4-methoxymethoxybenzamide 
was prepared as a colorless oil (1.04 g, 78.2%) in a similar manner to Step 3 of 
Example 143 from 3,5-bis-(3-methylphenyl)-4-methoxymethoxybenzoic acid. 'H 
NMR (CDC1 3 ) 5 1.26-1.40 (m, 6H); 1.48-1.66 (m, 4H); 2.40 (s, 6H); 2.57 (t, J=8.18 
Hz, 2H); 2.55 (s, 3H); 3.38 (quartet, J=6.54 Hz, 2H); 4.36 (s, 2H); 6.06 (t, J=4.91 Hz, 
1H); 7.11-7.19 (m, 3H); 7.26 (s, 2H); 7.31 (t, J=8.18 Hz, 2H); 7.35-7.40 (m, 4H); 7.69 
(s, 2H). 

Step 4 2 , -Hvdroxv-3J ,f -dimethvl-n.l , :3 , .r , ]terDhenvl>5 r -carboxvlic acid (7-phenyI- 
heptvP-amide 

To a solution of N-7-phenylheptyl-3,5-bis-(3-methylphenyl)-4-methoxy- 
methoxybenzamide (1.04 g, 1.94 mmol) in 3.5 mL THF was added 2N HC1 (1.1 mL, 
2.2 mmol) at room temperature and the reaction mixture was refluxed for 2 hours 
before a catalytic amount of camphorsulfonic acid was added. The reaction was 
refluxed overnight and the resulting goo was dissolved in EtOAc and washed with 
water. The organic layer was dried over Na^SC^ and the solvent was removed in 
vacuo. This yielded an oil that was passed through a pad of silica gel using 20% 
EtOAc:80% Hexanes. There yielded 730 mg, 81% of a light yellow viscous oil. ! H 
NMR (CDCI3) 8 1.33-1.39 (m, 6H); 1.59-1.63 (m, 6H); 2.42. (s, 6H); 2.58 (t, J=7.69 
Hz, 2H); 3.44 (quartet, J=7.03 Hz, 2H); 6.06 (t, J=7.50 Hz, 1H); 7.14-7.18 (m, 3H); 
7.22-7.28 (m, 4H); 7.34-7.40 (m, 6H); 7.68 (s, 2H); IR 3525, 3025, 2925, 2850, 1630, 
1600, 1530, 1460, 1325, 1230, and 700 cm* 1 ; mass spectrum [(+)ESI], m/z 492 
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Step 4 2 , -Hvdroxv-3.S.3".5 , '-tetr amethvl-ri.l l :3'.l"1terphenyl-5'-carboxvlic acid (1- 
phenyl-heptvlVamide 

To a solution of N-7-phenylheptyl-3,5-bis-(3,5-dimethylphenyl)-4-methoxy- 
methoxybenzamide (600 mg, 1.01 mmol) in 5 mL THF was added IN HC1 (1.1 mL, 
1.1 mmol) at room temperature. The reaction was refluxed for 1.5 d and a catalytic 
amount of camphorsulfonic acid was added. Then the reaction was stirred at room 
temperature for 2 d then refluxed again until the reaction went to completion. The 
reaction was diluted with water and EtOAc. The organic layer was separated and the 
aqueous layer was extracted with EtOAc (2x). The combined organic layers were 
dried over Na^SC^ and the solvent was removed in vacuo. Thr resulting oil was 
passed through silica gel using 25% EtOAc:75% Hexanes to get rid of 
camphorsulfonic acid. There yielded 500 mg, 90% of an oily white foam of the 
amide. 1.24-1.39 (m, 6H); 1.55-1.63 (m, 4H); 2.38 (s, 12H); 2.60 (t, J=7.69 Hz, 2H); 
3.44 (quartet, J=7.14 Hz, 2H); 5.78 (s, 1H); 6.05 (t, J=7.64 Hz, 1H); 7.04-7.05 (m, 
2H); 7.14-7.18 (m, 7H); 7.24-7.28 (m, 2H); 7.66 (s, 2H); IR 3520, 3315, 3030, 2930, 
2850, 1630, 1600, 1550, 1470, 1200, 850, and 700 cm 1 ; mass spectrum [EI], m/z 519 
[M + ]; Anal Calcd for C 36 H 4I NO,: C, 83.20; H, 7.95; N, 2.69; Found: C, 82.66; H, 
7.87; N, 2.66. 

Example 144 

2'-Hvdroxv-3.3".dimethvl-ri.l':3 , . l"1terDhenvl-5 , -carhoxvHc acid 17-nhenvl. 
heptvP-amide 

Step 1 3.5-Bis-f3-methvlphe nvlV4-methoxvmethoxvbenzoic acid ethvl ester 

3,5-Bis-(3-methylphenyl)-4-methoxymethoxybenzoic acid ethyl ester was 
prepared as a white solid (4.2 g, 30%) in a similar manner to Step 1 of Example 143 
from a 2: 1 mixture of 3-bromo-4-methoxymethoxy-5-iodobenzoic acid ethyl ester and 
3,5-dibromo-4-methoxymethoxybenzoic acid ethyl ester. 'H NMR (CDC1 3 ) 5 1.17 (t, 
J=8.18 Hz, 3H); 2.4 (s, 6H); 2.66 (s, 3H); 4.36 (quartet, J= 8.18 Hz, 2H); 4.40 (s, 2H); 
7.1 1-7.20 (m, 2H); 7.20-7.40 (m, 6H); 8.00 (s, 2H). 
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■H NMR (DMSO-d 6 ) 5-1.21-1.28 (m, 6H); 1.44-1.57 (m, 4H); 2.35 (s, 6H); 2.53 (t, 
J=7.69 Hz, 2H); 3.23 (quartet, J=6.37 Hz, 2H); 3.82 (s, 2H); 7.10-7.24 (m, 7H); 7.30- 
7.41 (m, 6H); 7.80 (s, 2H); 8.51 (t, J=5.49 Hz, 1H); 12.60 (bs, 1H); IR 3375, 3025, 
2925, 2865, 1730, 1630, 1600, 1550, 1450, 1350, 1210, 1195, 1080, and 700 cm 1 ; 
5 mass spectrum [(-)ESI], m/z 548 [M-H] - ; Anal Calcd. for C 36 H 39 N0 4 : C, 78.66; H, 
7. 15; N, 2.55; Found: C, 77.39; H, 7.42; N, 2.37. 

Example 146 

4-r3.3 ,, -Dimethvl-5'-f7-phenvl-heptvlcarbamovn-ri.l':3 , .l"1terphenvl-2'-vloxv1- 
10 butyric acid 

Step 1 4-r3.3"-Dimethvl-5 , -f7-phenvl-heptvlcarbamovn-ri.l':3 , .l"1terphenvl-2'- 

yloxyl-butyric acid ethyl ester 

4-[3,3"-Dimethyl-5'-(7-phenyl-heptylcarbamoyl)-[ 1 , 1 ':3', 1 "]terphenyl-2"- 
15 yloxy]-butyric acid ethyl ester was prepared as a light yellow oil (260 mg, 73.2%) in a 

similar manner to Step 1 of Example 145 from 2'-Hydroxy-3,3"-dimethyl-[l,r:3',l"]- 

terphenyl-5-carboxylic acid (7-phenyl-heptyl)-amide. 'H NMR (CDC1 3 ) 5 1.14 (t, 

J=8.18 Hz, 3H); 1.24-1.14 (m, 6H); 1.44 (quintet, J=6.54 Hz, 2H); 1.48-1.60 (m, 4H); 

1.91 (t, J=7.36 Hz, 2H); 2.55 (t, J=8.18 Hz, 2H); 3.20 (t, J=7.36 Hz, 2H); 3.38 
20 (quartet, J=8. 18 Hz, 2H); 3.60 (quartet, J=8.18 Hz, 2H); 6.08 (t, J=5.73 Hz, 1H); 7.07- 

7.17 (m, 6H); 7.18-7.37 (m, 7H), 7.66 (s, 2H). 

Step 2 4-r3.3"-Dimethvl-5'-( - 7-phenvl-heptvIcarbamovl Vr 1 . 1 ':3'.l "lterphenvl-2'- 
yloxvl-butvric acid 

25 To a solution of [3,3"-dimethyl-5 , -(7-phenyl-heptylcarbamoyl)-[l,l':3 , ,l"]- 

terphenyl-2'-yloxy] acetic acid ethyl ester (260 mg, 0.449 mmol) in 4 mL MeOH was 
added 1 mL H 2 0 and solid KOH (25 mg, 0.449 mmol). The reaction mixture was 
refluxed for 2 d then it was cooled, acidified with 2N HC1, and extracted with EtOAc 
(3x). The combined organic extracts were dried over Na 2 S0 4 and the solvent was 

30 removed in vacuo to give an oil which was subjected to flash column chromatography 
(20% EtOAc:80% Hexanes to 100% EtOAc) on silica gel to yield 80 mg of the 
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[M+H] + ; Anal Calcd. For C 34 H 37 NO,: C, 83.06; H, 7.59; N,*2.85; Found: C, 83.80; H, 
7.62; N, 2.93. 

Example 145 

r3,3"-DimethvI-5'-f7-Dhenvl-hept vlcarbamnvn.ri.T:3'.1"1terphenvl.2'- 
vloxvlacetic acid 

Ste P 1 r3,3"-Dimethvl-5'-f7-phenvl-heptvlcarbamnvlVn.l l :3M"] f: erphenvl-2'- 
vloxvlacetic acid tert-butvl ester 

To a solution of 2 , -hydroxy-3,3"-dimethyl-[l,l , :3M"]terphenyl-5 , -carboxylic 
acid (7-phenyl-heptyl)-amide (240 mg, 0.516 mmol) in 2.5 raL anhydrous DMF was 
added solid K 2 C0 3 (84 mg, 0.613 mmol). The reaction mixture was stirred at room 
temperature for 2 min before t-butyl bromoacetate (158 mg, 0.812 mmol, 812 n.L) 
was added. The reaction was stirred overnight at room temperature after which point 
it was diluted with water and extracted with EtOAc (3x). The combined organic 
layers were washed with water to remove DMF. Then they were dried with NajSC^ 
and the solvent was removed in vacuo to give an oil that was subjected to flash 
column chromatography (15% EtOAc:85% Hexanes) to yield 180 mg, 60% of a 
colorless oil. l H NMR (CDC1 3 ) 8 1.25 (s, 9H); 1.25-1.40 (m, 6H); 1.28-1.47 (m, 4H); 
2.40 (s, 6H); 2.57 (t, J=8.18 Hz, 2H); 3.43 (quartet, J=8.18 Hz, 2H); 3.73 (s, 2H); 6.06 
(t, J=5.73 Hz, 1H); 7.08-7.20 (m, 5H); 7.20-7.32 (m, 4H); 7.37-7.46 (m, 4H); 7.68 (s, 
2H). 

Step 2 r3,3"-Dimethvl-5'-r7-Dhenvl-heptvlc arbamovl'>-f1.1';3'.l"1terphenvl-2 , -vloxv-|- 
acetic acid 

A solution of [3,3"-Dimethyl-5'-(7-phenyl-heptylcarbamoyl)-[l,l , :3 , ,l"]- 
terphenyl^'-yloxyjacetic acid tert-butyl ester (180 mg, 0.311 mmol) in 3.5 mL 
HCOOH was stirred at room temperature until all of the ester was consumed by TLC 
(1:1 EtOAc:Hexanes). The excess HCOOH was removed in vacuo (first on a 
rotoevaporator then pumping under high vacuum) then crystallized from 
CH 2 C1 2 /Hexanes to yield 170 mg, 100% of the acid as a yellow foam, mp 58-62 °C; 
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was added slowly to the reaction mixture. The reaction was stirred for one-half hour 
while the reaction was allowed to warm up to room temperature. After the reaction 
had been stirring at room temperature for 3 hours, 1-2 mg of NaH and 9.8 mg, 0.0327 
mmol of the ester were added. The reaction was stirred at room temperature for 2 
5 more hours and worked up as follows. Water was added to the reaction and the 
aqueous solution was extracted with EtOAc (3x). The combined organic layers were 
dried over Na l S0 4 and the solvent was removed in vacuo to give a yellow oil that was 
subjected to flash column chromatography (25% EtOAc:75% Hexanes to 50% 
EtOAc:50% Hexanes) on silica gel to yield 90 mg, 41% of a colorless oil. ] H NMR 

10 (CDC1 3 ) 5 1.11 (t, J=7.03 Hz, 6H); 1.32-1.38 (m, 6H); 1.61-1.65 (m, 4H); 2.38 (s, 
12H); 2.59 (t, J=7.69 Hz, 2H); 3.43 (quartet, J=7.03 Hz, 2H); 3.55-3.64 (m, 4H); 3.73- 
3.82 (m, 2H); 6.05 (t, J=6.00 Hz, 1H); 7.01-7.02 (m, 2H); 7.14-7.18 (m, 3H); 7.19- 
7.20 (m, 4H); 7.24-7.28 (m, 2H); 7.65 (s, 2H); IR 3425, 2925, 1540, and 1030 cm 1 ; 
mass spectrum [(+)APCI], m/z 670 [M+H] + ; Anal Calcd. for C 4I H 52 N0 5 P: C, 73.52; 

15 H, 7.82; N, 2.09; Found: C, 73.15; H, 7.90; N, 2.18. 

Example 148 
443 1 53 , \5"-Tetra^ 
vloxvl-butvric acid 

20 

Step 1 4-r3.53^5Mtoameth^^^^ 
2 , -yloxyl -butyric acid ethyl ester 

To a solution of 2'-Hydroxy-3,5,3 ,, ,5 T, -tetramethyl-[l,l , :3M M ]terphenyl-5'- 
carboxylic acid (7-phenyl-heptyl)-amide (180 mg, 0.327 mmol) in 2 mL DMF was 

25 added K 2 C0 3 (24 mg, 0.174 mmol) and the reaction mixture was stirred for 10 min at 
room temperature. Then 4-bromobutyric acid ethyl ester (70 mg, 0.36 mmol) was 
added slowly to the reaction mixture. The reaction was stirred at room temperature for 
2 d then it was heated for 45 min at a temperature between 40 and 50 °C. Then it was 
worked up as in Step 1 of Example 146. 'H NMR (CDC1 3 ) 5 1.18 (t, J=7.36 Hz, 3H); 

30 1.27-1.37 (m, 6H); 1.44-1.64 (m, 6H); 1.95 (t, J=8.18 Hz, 2H); 2.54 (s, 12H); 2.57 (t, 
J=7.36 Hz, 2H); 3.25 (t, J=6,54 Hz, 2H); 3.41 (quartet, J=7.36 Hz, 2H); 4.00 (quartet, 
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desired acid and 150 mg of the methyl ester of the desired acid. This ester was 
subjected to the same reaction conditions to yield more desired acid. Total yield of 
desired acid is 150 mg, 60.7% as an oily light yellow foam. *H NMR (DMSO-d 6 ) 5 
1.23-1.35 (m, 8H); 1.46-1.55 (m, 4H); 1.83 (t, J=7.47 Hz, 2H); 2.37 (s, 6H); 2.53 (T, 
5 J=7.58 Hz, 2H); 3.18-3.27 (m, 4H); 7.10-7.15 (m, 3H); 7.19-7.24 (m, 4H); 7.32-7.40 
(m, 6H); 7.80 (s, 2H); 8.50 (t, J=5.49 Hz, 1H); 11.87 (s, 1H); IR 3320, 2920, 2850, 
1710, 1730, 1560, 1540, 1450, 1380, 1330, 1220, 1050, and 700 cm* 1 ; mass spectrum 
[(-)ESI], m/z 576 [M-H]'; Anal Calcd. for C 38 H 43 N0 4 : C, 79.00; H, 7.50; N, 2.42; 
Found: C, 77.76; H, 7.23; N, 2.69. 

10 

Example 147 

r3,5,3 < \5 t ^TetramethyI-5 y -(7>phenvl>heptyIcarbamovIVri.l^>3\l'Mte^^^ 
vloxymethvll-phosphonic acid diethyl ester 

15 Step 1 fTrifluoromethylsuIfonyloxy)methvl phosphonate diethyl ester 

A flamed dried round bottom flask was charged with hydroxymethyl 
phosphonate diethyl ester (200 mg, 1.19 mmol, 175 jiL) and triethyl amine (157 mg, 
1.55 mmol, 216 pJL) and 5 mL CH 2 C1 2 and was cooled to -70 °C. Trifluoromethane- 
sulfonic anhydride (369 mg, 1.31 mmol, 220 |iL) was added dropwise. The reaction 

20 was stirred for 10 min while the reaction was warmed to -40 °C. At this point, the 
reaction mixture was diluted with EtOAc and extracted with water. The organic layer 
was dried over Na^C}, and the solvent was removed in vacuo to yield 350 mg, 98% 
of an orange oil. 

25 Step 2 r 3.53^5"-Tetramethvl-5^ 

vloxymethvll-phosphonic acid diethyl ester 

To a flamed dried round bottom flask was added 2'-hydroxy-3,5,3 M ,5"- 

tetramethyl-tU'iSM'^terphenyl-S'-carboxylic acid (7-phenyl-heptyl)-amide (180 mg, 

0.327 mmol) and 5 mL anhydrous THF. This solution was cooled to 0 °C and NaH (9 
30 mg, 0.36 mmol) was added. The reaction was stirred for 5 min at 0 °C then 

(trifluoromethylsulfonyloxy)methyl phosphonate diethyl ester (98 mg-, 0.327 mmol) 
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20.7% of the monoarylated material as a white solid. Bis-arylated compound: 'H 
NMR (CDC1 3 ) 5 1.38 (t, J=7.36 Hz, 3H); 2.59 (s, 3H); 4.33-4.42 (m, 4H); 7.62 (t, 
J=7.36 Hz, 2H); 7.79 (dd, J=8.18 Hz, 2.05 Hz, 4H); 7.97 (s, 2H); 8.02 (s, 2H); 10.11 
(s, 2H). Mono-arylated compound: 'H NMR (CDC1 3 ) 5 1.38 (t, J=8.18 Hz, 3H); 3.06 
(s, 3H); 4.37 (quartet, J=8.18 Hz, 2H); 4.80 (s, 2H); 7.60 (t, J=7.36 Hz, 1H); 7.77-7.82 
(m, 1H); 7.87-7.91 (m, 1H); 7.96-8.00 (m, 1H); 8.01-8.06 (m, 1H); 8.26-8.30 (m, 1H). 

Step 2 3.5-Bis-(3-formvlphenvlV4-methoxvmethoxvbenzoic acid 

To a solution of 3,5-bis-(3-formylphenyl)-4-methoxymethoxybenzoic acid 
ethyl ester (960 mg, 2.12 mmol) in 3 mL MeOH was added 3 mL H 2 0 and solid KOH 
(179 mg, 3.18 mmol). The reaction was refluxed for 5 to 6 hours then the cooled 
reaction mixture was diluted with 2N HC1 and water. The aqueous solution was 
extracted with EtOAc (3x) and the combined organic layers were dried over NajSCV 
The solvent was removed in vacuo to give an oil that was flash chromatographed 
(10% MeOH:90% EtOAc) on silica gel. There yielded 650 mg of the desired acid 
along with some of the methyl ester of the desired acid. The methyl ester was 
resubjected to reaction conditions to give more of the desired acid for a total yield of 
690 mg, 76.6%. 'H NMR (CDC1 3 ) 8 2.63 (s, 3H); 4.19 (s, 2H); 7.65 (t, J=7.36 Hz, 
2H); 7.87-7.95 (m, 4H); 8.06-8.26 (m, 4H); 10.10 (s, 2H). 

Step 3 3.3"-Diform vl-2 , -methoxvmethoxv-ri.r:3'.l"lterphenvl-5'-carboxvlic acid (7- 
phenvl-heptvn-amide 

3,3"-Diformyl-2'-methoxymethoxy-[l,r:3',l"]terphenyl-5'-carboxylic acid (7- 
phenyl-heptyl)-amide was prepared as an oily yellow foam (650 mg, 80%) in a 
similar manner to Step 3 of Example 143. 'H NMR (CDC1 3 ) 8 1.33-1.40 (m, 6H); 
1.59-1.64 (m, 4H); 2.57-2.61 (m, 5H); 3.45 (quartet, J=6.81 Hz, 2H); 4.35 (s, 2H); 
6.17 (t, J=7.36 Hz, 1H); 7.14-7.17 (m, 3H); 7.24-7.28 (m, 2H); 7.64 (t, J=7.58 Hz, 
2H); 7.81 (s, 2H); 7.90-7.93 (m, 4H); 8.15 (t, J=1.43 Hz, 2H); 10.10 (s, 2H); IR 3375, 
3075, 3025, 2950, 2825, 2725, 1790, 1700, 1630, 1600, 1580, 1530, 1450, 1150, and 
950 cm '; mass spectrum [(+)ESI], m/z 564 [M+H] + ; Anal Calcd. for C 36 H 37 N0 5 : C, 
76.71; H, 6.62; N, 2.48; Found: C, 74.67; H, 6.35; N, 2.99. 
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J=8.18 Hz, 2H); 6.04 (m, 1H); 6.00-6.08 (m, 1H); 6.99 (s, 2H); 7.10-7.26 (m, 9H); 
7.66 (s, 2H). 

Step 2 4-r3.5.3".5"-Tetramethvl-5'-f7-phenvl-heptvlcarhamovn-n.l':3'.l"1terphenvl- 
5 2'-yloxyl-butyric acid 

To a suspension of 4-[3,5,3",5"-Tetramethyl-5'-(7-phenyl-heptylcarbamoyl)- 
[l,l':3M"]terphenyl-2'-yloxy]-butyric acid ethyl ester (170 mg, 0.256 mmol) in 4 mJL 
MeOH/1 mL H 2 0 was added solid KOH (12 mg, 0.213 mmol). The reaction mixture 
was refluxed for 2 d and then the reaction mixture was diluted with 2N HC1 and 

10 water. The aqueous solution was extracted with EtOAc (3x) and the combined organic 
extracts were dried over Na^O,,. The solvent was removed in vacuo to give an oil that 
was flash chromatographed (10% EtOAc:90% Hexanes) on silica gel to yield 70 mg, 
43% of the acid as an oily white foam, mp 64-66 °C; 'H NMR (DMSO-d 6 ) 5 1.29- 
1.30 (m, 6H); 1.32-1.39 (m, 2H); 1.46-1.48 (m, 4H); 1.86 (t, J=7.47 Hz, 2H); 2.33 (s, 

15 12H); 2.53 (t, J=7.58 Hz, 2H); 3.19-3.31 (m, 4H); 7.01 (s, 2H); 7.12-7.16 (m, 3H); 
7.17-7.19 (m, 4H); 7.21-7.24 (m, 2H) 7.71 (s, 2H); 8.48 (t, J=7.00 Hz, 1H); 11.86 (s, 
1H); IR3325, 2925, 2875, 1710, 1630, 1600, 1535, 1450, 1290, 1225, 1210, 850, and 
700 cm" 1 ; mass spectrum [(+)APCI], m/z 606 [M+H] + ; Anal Calcd. for C^^NO^ C, 
79.30; H, 7.82; N, 2.31; Found: C, 78.65; H, 7.86; N, 1.87. 

20 

Examples 149 and 150 

3.3 M -Diformvl-2'-methoxvmethoxv-ri.l':3' .l"lterphenvl-5'-carboxvHc acid (7- 
phenvl-heptvn-amid e and 3.3"-Diformvl-2'-hvdroxv.ri.r:3'.l"lterphenvl-S'- 
carboxvlic acid (7-phenvl-heptvP-amide 

25 

Step 1 3.5-Bis-(3-formvlphenvl)-4-methoxvmethoxvbenzoic acid ethyl ester 

3,5-Bis-(3-formylphenyl)-4-methoxymethoxybenzoic acid ethyl ester was 
prepared as a white solid (980 mg, 13.7%) in a similar manner to Step 1 of Example 
143 from a 2: 1 mixture of 3-bromo-4-methoxymethoxy-5-iodobenzoic acid ethyl ester 
30 and 3,5-dibromo-4-methoxymethoxybenzoic acid ethyl ester. There also yielded 1 .6 g 
of a mixture of benzaldehyde and the starting halogenated compound, and 1 .4 g, 
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J=8.18 Hz, 2H); 7.05 (dd, J=8.18 Hz, L63 Hz, 2H); 7.11 (d, J=1.23 Hz, 2H); 7.95 (s, 
2H). 

Step 2 3,5~Bis-(3,4-methylenedioxyphenvlV4-methoxvmethoxybenzoic acid 
5 The synthesis of 3,5-bis-(3,4-methylenedioxyphenyl)-4-methoxymethoxy- 

benzoic acid was similar to Step 2 of Examples 149 and 150 from 3,5-bis-(3,4- 
methylenedioxyphenyl)-4-methoxymethoxybenzoic acid ethyl ester. Purification was 
done in this manner. The crude acid was dissolved in 2.5N NaOH and extracting with 
EtOAc three times. These combined EtOAc layers were set aside. The aqueous layer 

10 was acidified with 2N HC1 then extracted with EtOAc (3x). These combined layers 
were dried over Na^SC^ and the solvent removed in vacuo to give about 1 g of the 
acid plus a minor amount of AcOH as a dark yellow solid. The solvent was removed 
from the EtOAc layers that had been set aside and the residue was resubjected to 
reaction conditions with a large excess of base. This part was diluted with water, 

15 acidified with 2N HC1, and extracted with EtOAc. The EtOAc was dried and the 
solvent removed in vacuo to give more of the desired acid. Total yield is 1.35 g, 
95.7%. 'H NMR (CDC1 3 ) 5 2.76 (s, 3H); 4.46 (s, 2H); 6.123 (s, 4H); 7.07 (s, 4H); 
7.84 (s, 2H); 13.00 (bs, 1H). 

20 Step 3 3.3 M .4.4 ,, -Bis-methvlenedioxv-2 , -methoxvmethoxv-^l.l , :3 , .l M ^terphenvl-5 , - 
carboxvlic acid (7-phenvl-heptvlVamide 

3,3 ,, ,4,4 ,, -Bis-methylenedioxy-2 , -methoxymethoxy-[l,^:3 , ,l ,, ]terpheny^5 , - 
carboxylic acid (7-phenyl-heptyl)-amide was prepared as a beige solid (1.2 g, 68.1%) 
in a similar manner to Step 3 of Example 143 from 3,5-bis-(3,4-methylenedioxy- 

25 phenyl)-4-methoxymethoxybenzoic acid. *H NMR (CDC1 3 ) 5 1.524-1.386 (m, 6H); 
1.51-1.60 (m, 4H); 2.57 (t, J=8.18 Hz, 2H); 2.80 (s, 3H); 3.41 (quartet, J=6.54 Hz, 
2H); 4.44 (s, 2H); 6.00 (s, 4H); 6.07 (m, 1H); 6.86 (d, J=8.18 Hz, 2H); 7.03 (dd, 
J=8.18 Hz, 1.20 Hz, 2H); 7.08 (s, 2H); 7.10-7.16 (m, 3H); 7.23-7.27 (m, 2H); 7.64 (s, 
2H). 

30 
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Ste P 4 3 1 3' , -Diformyl-2'-hvdroxv-n .]':3'.1 "Iterp henvl -S'-carhnxvlir. acid f7-phenvl- 
heptvD-amide 

To a solution of ,3 ,, -diformyl-2 , -methoxymethoxy-[l,l•:3\l M ]te^phenyl-5 , - 
5 carboxylic acid (7-phenyl-heptyl)-amide (480 mg, 0.80 mmol) in 3 mL THF was 
added 2N HC1 (400 U.L, 0.80 mmol) and a catalytic amount of camphorsulphonic 
acid. The reaction was heated overnight at ca 50 °C then it was cooled and diluted 
with water. The aqueous solution was extracted with EtOAc (3x), the combined 
organic layers were dried over Na^ and the solvent was removed in vacuo. The oil 

10 that was obtained was flash chromatographed (20% EtOAc:80% Hexanes to 40% 
EtOAc:60% Hexanes) on silica gel to yield 360 mg, 75% of the desired amide, mp 
63-65 °C; 'H NMR (CDC1 3 ) 5 1.32-1.39 (m, 6H); 1.58-1.65 (m, 4H); 2.59 (t, J=7.69 
Hz, 2H); 3.42 (quartet, J=7.03 Hz, 2H); 5.668 (s, 1H); 6.14 (t, J=5.60 Hz, 1H); 7.14- 
7.17 (m, 3H); 7.23-7.28 (m, 2H); 7.67 (t, J=7.69 Hz, 2H); 7.74 (s, 2H); 7.83 (ddd, 

15 J=8.30 Hz, 1.76 Hz, 1.32 Hz, 2H); 7.93 (td, J=7.87 Hz, 1.43 Hz, 2H); 8.08 (t, J=1.43 
Hz, 2H); 10.07 (s, 2H); IR 3325, 3065, 3025, 2935, 2850, 2725, 1700, 1630, 1600, 
1580, 1530, 1470, 1230, 1190, and 700 cm" 1 ; mass spectrum [(+)APCI], m/z 520 
[M+H] + ; Anal Calcd. for C 34 H 33 N0 4 

20 Example 151 

r3,3 M A4"-Bis-methv»enedio xv-5'-r7-phPnvl-heptvlr a rbamnvn. 
n.l ' :3'.l "1ter phenvl-2'-vloxv1acetic acid 

Ste P 1 3 1 5-Bis-(3,4-methvlenedioxvDhenvn-4-m e thoxvmPfhr,yybenzoic actd r.thy l 
25 ester 

3,5-Bis-(3,4-methylenedioxyphenyl)-4-methoxymethoxybenzoic acid ethyl 
ester was prepared as a white solid (3.1 g, 42.4%) in a similar manner to Step 1 of 
Example 143 from a 2:1 mixture of 3-bromo-4-methoxymethoxy-5-iodobenzoic acid 
ethyl ester and 3,5-dibromo-4-methoxymethoxybenzoic acid ethyl ester. There also 
30 yielded 780 mg of the monoarylated product. 'H NMR (CDC1 3 ) 5 1.37 (t, J=8.18 Hz, 
3H); 2.80 (s, 3H); 4.36 (quartet, J=8.18 Hz, 2H); 4.46 (s, 2H); 6.00 (s, 4H); 6.87 (d, 
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was placed under high vacuum to remove the remaining HCOOH then the oil was 
crystallized to a beige solid at -78 °C. There yielded 345 mg, 89% of the solid, mp 
157-8 °C; 'H NMR (DMSO-d 6 ) 5 1.23-1.29 (m, 6H); 1.47-1.57 (m, 4H); 2.53 (t, 
J=7.69 Hz, 2H); 3.23 (quartet, J=6.59 Hz, 2H); 3.86 (s, 2H); 6.06 (s, 4H); 6.99 (d, 
5 J=8.13 Hz, 2H); 7.06 (td, J=7.25 Hz, 0.77 Hz, 2H); 7.1 1-7.17 (m, 4H); 7.21-7.25 (m, 
2H); 7.75 (d, J=0.88 Hz, 2H); 8.12 (s, 1H); 8.49 (t, J=5.49 Hz, 1H); 12.65 (bs, 1H); IR 
3350,2925, 2850, 1730, 1610, 1550, 1500, 1490, 1455, 1430, 1230, 1200, and 1035 
cm" 1 ; mass spectrum [(+)APCI], m/z 610 [M+H] + ; Anal Calcd. For C 36 H 35 N0 8 : C, 
70.92; H, 5.79; N, 2.30; Found: C, 69.78; H, 5.70; N, 2.30. 

10 

Example 152 

^'-Rrnmo^'-hvdroxv-S'-fS-phenvl-octvlcarbamovn-hiphen vl-S-carboxvlic acid 
4-c hlnro-hutvl ester 

15 Step 1 3-Bromo-3-formvlphenyl-4-methoxvmethoxybenzoic acid 

To a suspension of 3-bromo-3-formylphenyl-4-methoxymethoxybenzoic acid 
ethyl ester (1.4 g, 3.56 mmol) in 10 mL MeOH/20 mL H 2 0 was added solid KOH 
(220 mg, 3.91 mmol). The reaction mixture was refluxed for 3 hours then additional 
solid KOH (23 mg, 0.42 mmol) was added and the temperature of the reaction was 

20 lowered to ca 50 °C after which point the reaction was stirred overnight. The workup 
of the reaction consisted of diluting with water and acidifying with 2N HC1 to pH 1 
then extracting with EtOAc (3x). The combined organic layers were dried over 
NajS0 4 then the solvent was removed in vacuo to give a beige solid. This solid was 
subjected to flash chromatography (50% EtOAc:50% Hexanes to 100% EtOAc) to 

25 give the desired acid as a beige solid plus a fraction that contained starting ester and 
desired acid. This fraction was rechromatographed to give more acid for a total yield 
of 920 mg, 70.7%. 'H NMR (CDC1 3 + DMSO-d 6 ) 5 2.91 (s, 3H); 4.67 (s, 2H); 5.2-6.6 
(bs, 1H); 7.26 (t, J=8.18 Hz, 1H); 7.67 (d, J=8.18 Hz, 1H); 7.73 (d, J=8.18 Hz, 1H); 
7.83-7.90 (m, 2H); 8.11 (d, J=1.64 Hz, 1H); 9.90 (s, 1H). 



30 
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Step 4 2'-Hvdroxv-3.4.3".4"-hi. s-methvlene.dioxvphenvUri.l , :3'l"1terphenvl-5'- 
carboxylic acid (7-phenvl-heptvll-amide 

To a solution of 3,3",4 ) 4"-Bis-methylenedioxy-2'-methoxymethoxy- 
[l.l'iS'.nterphenyl-S'-carboxylic acid (7-phenyl-heptyl)-amide (1.2 g, 1.9 mmol) in 8 
mL THF was added 2N HC1 (800 U.L, 1.9 mmol) and a catalytic amount of 
camphorsulfonic acid. The reaction mixture was refluxed until all of the starting 
material was consumed. Workup is as in Step 4 of Examples 149 and 150. Flash 
chromatography (20% EtOAc:80% Hexanes to 40% EtOAc:60% Hexanes) on silica 
gel yielded 870 mg, 74.3% of a light yellow foam as the desired product. 'H NMR 
(CDC1 3 ) 8 1.20-1.40 (m, 6H); 1.50-1.67 (m, 4H); 2.57 (t, J=7.64 Hz, 2H); 3.40 
(quartet, J=7.09 Hz, 2H); 5.70 (s, 1H); 6.00 (s, 5H); 6.86-7.00 (m, 6H); 7.06-7.31 (m, 
5H); 7.60 (s, 2H). 

Step 5 r3,3",4,4"-Bis-methvlenedioxv-5'-r 7-phenvl-heptvlcarbamovn-n.l':3'.l"1- 
terphenyl-2'-vloxv1acetic acid tert-butvl ester 

To a solution of 3,3",4,4"-bis-methylenedioxy-2'-methoxymethoxy-[l,r:3',l"]- 
terphenyl-5'-carboxylic acid (7-phenyl-heptyl)-amide (400 mg, 0.648 mmol) in 5.5 m 
anhydrous DMF was stirred at room temperature while solid BC-CC^ (45 mg, 0.324 
mmol) was added. The reaction was stirred for one-half hour before t-butyl 
bromoacetate (139 mg, 0.712 mmol, 105 uE). The reaction was stirred overnight and 
worked up as in Step 1 of Example 146. Flash chromatography (10% EtOAc:90% 
Hexanes to 30% EtOAc:70% Hexanes) on silica gel yielded 420 mg, 88% of a white 
solid. 1.28-1.37 (m, 6H); 1.57 (s, 13H); 2.57 (t, J=8.18 Hz, 2H); 3.41 (quartet, J=8.18 
Hz, 2H); 3.79 (s, 2H); 5.99 (s, 4H); 6.04 (m, 1H); 6.86 (d, J=9.00 Hz, 2H); 7.05 (dd, 
J=8.18 Hz, 1.23 Hz, 2H); 7.10-7.17 (m, 6H); 7.20-7.27 (m, 1H); 7.627 (s, 1H). 

Step 6 f3,3",4.4"-Bis-methvle nedioxv-5'-r7-phenvl-heptvlcarhamovn-n.l':3'.l"l- 
terphenvl-2'-vloxv1acetic acid 

[3,3",4,4"-Bis-methylenedioxy-5 , -(7-phenyl-heptylcarbamoyl)-[l,l':3•,l , •]- 
terphenyl-2 , -yloxy]acetic acid (420 mg, 0.57 mmol) was stirred in 5 mL HCOOH for 
2 d then the excess HCOOH was removed in vacuo to give a viscous tan oil. The oil 
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was added to the stirred reaction mixture. The reaction was cooled to 0 °C then 2.4 
mL 15% NaOH was added. Then 7.2 mL H a O was added. The resulting suspension 
was diluted with 100 mL THF and filtered. The filtrate was dried over Na,S0 4 and the 
solvent was removed to give 6.67 g, 85.3% of a yellow oil as the amine. 'H NMR 
DMSO-de) 5 1.12-1.40 (m, 10H); 1.28-1.60 (m, 2H); 2.26-2.60 (m, 4H); 7.10-7.20 
(m, 3H); 7.20-7.28 (m, 2H). 

Step 5 N-fS-Phenvl-heptvn-a-bromo-S-formvlDhenvl^-methoxvmethoxvbenzamide 

N-7-Phenyl-heptyl-3-bromo-3-formylphenyl-4-methoxymethoxybenzamide 
was prepared as a light yellow oil (610 mg, 43.9%) in a similar manner to Step 3 of 
Example 143 from 3-bromo-3-formylphenyl-4-methoxymethoxybenzoic acid. 'H 
NMR (CDC1 3 ) 5 1.26-1.40 (m, 8H); 1.51-1.60 (m, 4H); 2.57 (t, J=8.18 Hz, 2H); 3.05 
(s, 3H); 3.40 (quartet, J=7.36 Hz, 2H); 5.79 (s, 2H); 6.06-6.13 (m, 1H); 7.10-7.20 (m, 
3H); 7.20-7.28 (m, 2H); 7.60 (t, J=7.36 Hz, 1H); 7.80 (d, J=8.18 Hz, 1H); 7.97-8.03 
(m, 2H); 10.06 (s, 1H). 

Step 6 N-(8-Phenvl-heptvn-3-bromo-3-c arboxvphenvl-4-methoxvmethoxvbenzamide 
To a solution of N-7-phenyl-heptyl-3-bromo-3-formylphenyl-4-methoxymethoxy- 
benzamide (300 mg, 0.542 mmol) was added KMn0 4 (128 mg, 0.813 mmol) at room 
temperature and the reaction was stirred until all starting aldehyde was consumed by 
TLC. The reaction mixture was diluted with water and sodium bisulfite was added. 
Then 1 mL IN HC1 was added. This mixture was stirred until it was colorless then it 
was extracted with EtOAc (3x). The combined organic layers were washed with 2N 
HC1, dried over NajSC^ and the solvent was removed to give 270 mg, 87.6% of the 
crude acid as a light yellow oil which was taken directly to the next step. 'H NMR 
(CDC1 3 ) 5 1.26-1.40 (m, 8H); 1.51-1.64 (m, 4H); 2.57 (t, J=8.18 Hz, 2H); 3.43 
(quartet , J=8.18 Hz, 2H); 3.08 (s, 3H); 4.80 (s, 2H); 6.09 (m, 1H); 7.11-7.20 (m, 2H); 
7.20-7.28 (m, 3H); 7.54 (t, J=8.18 Hz, 1H); 7.68 (d, J=1.23 Hz, 1H); 7.77 (d, J=4.09 
Hz, 1H); 7.99 (d, J=1.23 Hz, 1H); 8.10 (d, J=8.18 Hz, 1H); 8.27 (s, 1H). 
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Step 2 1 -Bromo-7-phenylheptane 

To a solution of 7-phenyl-l-heptanol (29.1 g, 151.3 mmol) in 800 mL CH 2 C1 2 
at room temperature was added CBr 4 (60.2 g, 181.6 mmol) then triphenylphosphine 
(47.6 g, 181.6 mmol). After 30 s, the reaction had turned a light green color. TLC 
5 indicated that the reaction was complete at this point.. The solvent was removed in 
vacuo to give a greenish-white semisolid. To this material was added 10% 
EtOAc:90% Hexanes and the resulting suspension was filtered through a pad of silica 
gel washing well with the same solvent system. There yielded 57 g of a colorless oil 
as the desired bromide and triphenylphosphine oxide. This oil was then flash 
10 chromatographed (Hexanes) to yield 38.6 g, 100% of the bromide as a colorless oil. 
'H NMR (CDC1 3 ) 8 1.30-1.49 (m, 6H); 1.60 (quintet, J=8.18 Hz, 2H); 2.60 (t, J=8.18 
Hz, 2H); 3.39 (t, J=8.18 Hz, 2H); 7.13-7.20 (m, 3H); 7.21-7.31 (m, 2H). 

Step 3 7-Pheny 1- 1 -cy anoheptane 

15 To solid dry KCN (260 mg, 4 mmol) in a flamed dried round bottom flask was 

added 1.1 mL anhydrous THF, l-bromo-7-phenyl heptane (510 mg, 2 mmol) and n- 
BuNHS0 4 (136 mg, 0.4 mmol). The reaction was refluxed for 50 min before 100 ^JL 
anhydrous DMSO was added. The reaction was heated further and an additional 330 
(LiL anhydrous DMSO was added. The reaction was heated overnight then cooled. 

20 Water was added and the aqueous solution was extracted with EtOAc (3x). The 
combined organic layers were dried over Na 2 S0 4 and the solvent was removed in 
vacuo to give an oil which was flash chromatographed (10% EtOAc:90% Hexanes) to 
yield 250 mg, 62.5% of the cyanide as a colorless oil. *H NMR (CDC1 3 ) 5 1.254-1.482 
(m, 6H); 1.51-1.67 (m, 4H); 2.30 (t, J=8.18 Hz, 2H); 2.55 (t, J=8.18 Hz, 2H); 7.10- 

25 7.20 (m, 3H); 7.20-7.30 (m, 2H). 

Step 4 8-Phenvl-heptvl amine 

A flamed dried round bottom flask was charged with 7-phenyl-l- 
cyanoheptane (7.67 g, 38.1 mmol) and 180 mL anhydrous THF. Solid LiAlH 4 (2.42 g, 
30 63.8 mmol) was added portion wise over 30 min at room temperature. The reaction 
was stirred overnight. Then workup was done in the following manner. 2.4 mL H 2 0 
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catalyst were added as needed. The heating was stopped after 7h. The reaction 
mixture was diluted with 0.2N HC1 (160 ml) and extracted with EtOAc (1 x 100 ml, 3 
x 50 ml). The combined organics were washed with 0. IN HCL (2 x 30ml), water (3 x 
30 ml), brine (2 x 30 ml) and dried over Na 2 S0 4 . After concentrating, the residue was 
5 purified by flash chromatography (0 to 50% EtO Ac/Hex gradient) and then HPLC 
(50% CH 2 CH 2 /Hex with 6% methyl t-butyl ether) to give the product as a colorless oil 
(2.436 g, 87%); 'H NMR (400 MHz, DMSO-^) 5 1.31 (t, J = 7 Hz, 3H), 3.10 (t, J = 
5.7 Hz, 2H), 3.26 (t, J = 5.7 Hz, 2H), 4.33 (q, J = 7.0, 2H), 4.42 (s, broad, 1H), 7.47- 
7.54 (m, 2H), 7.56-7.60 (m, 1H), 7.69-7.80 (m, 3H) 7.89-7.98 (m, 3H): IR (film) 
10 3500, 2950, 1720 cm" 1 ; mass spectrum (EI), m/z 464 

step 2 N-dodecyl-3-( r 3-chlorophenylV5-r3-trifluoromethylV4-r2-hvdroxyethoxy > )- 
benzamide 

The product was prepared as a colorless oil (0.241 g, 84%) from 3-(3- 
15 chlorophenyI)-5-(3-trifluoromethyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester 
using a procedure similar to step 2 of Example 1; ] H NMR (300 MHz, DMSO-J tf ) 5 
0.85 (t, J = 7.5 Hz, 3H), 1.20-1.40 (m, 18H), 1.46-1.60 (m, 2H), 3.14 (q, J = 7.5, 2H), 
3.20-3.30 (m, 4H), 4.45 (t, J = 7 Hz, 1H), 7.50-7.55 (m, 2H), 7.60-7.66 (m, 1H), 7.70- 
7.80 (m, 3H), 7.90-8.00 (m, 4H), 8.55 (t, J = 7Hz, 1H); mass spectrum [(+)ESI], m/z 
20 604/606 (M+ H) + . 

step 3 (3 M -Chloro-5 , -dodecvlcarbamovl-3-trifluoromethvl-r 1.1':3M "lterphenvl-2'- 
vloxv)acetic acid 

The title compound was prepared as an off white solid (0.104 g, 42%) from N- 
25 dodecyl-3-(3-chlorophenyl)-5-(3-trifluoromethyl)-4-(2-hydroxyethoxy)-benzamide 

using a procedure similar to step 3 of example 1; dec. > 95°C; *H NMR (400 MHz, 
DMSO-d,) 5 0.82 (t, J = 7 Hz. 3H), 1.18-1.35 (m, 18H), 1.45-1.55 (m, 2H), 3.24 (dd, 
J = 6.8, 12.7 Hz, 2H), 3.64 (s, 2H), 7.42-7.80 (m, 2H), 7.58-7.74 (m, 4H), 7.84-7.85 
(m, 2H), 7.92-7.98 (m, 2H), 8.53 (t, J = 5.5 Hz, 1H); IR (KBr) 3325, 2925, 2850, 
30 1630 cm' 1 ; mass spectrum [(-)ESI], m/z 616 (M-H)'; Anal. Calcd. for 
C 34 H 39 C1F,N0 4 H 2 0: C, 64.19; H, 6.50; N, 2.20, Found: C, 64.12; H, 6.34; N, 2.20. 
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Ste P 7 3'-Bromo-2'-hydroxv-5'-(8-phenvl-octvlcarhamovn-biphenvl-3-carboxvlic acid 
4-chloro-butvl ester 

To a solution of N-(7-Phenylheptyl)-3-bromo-3-carboxyphenyl-4-methoxy- 
methoxybenzamide (270 mg, 0.474 mmol) in 5 mL THF was added 150 jliL 2N HC1 
and a catalytic amount of camphorsulfonic acid. The reaction was refluxed for 3 hours 
then stirred at room temperature for 2 d. Then 2 drops of cone. HC1 were added and 
the reaction mixture was refluxed further until all starting material was consumed. 
The reaction mixture was cooled, diluted with water, and extracted with EtOAc (3x). 
The combined organic layers were dried over Na 2 S0 4 and the solvent was removed to 
give a solid that was flash chromatographed (25% EtOAc:75% Hexanes) to yield 130 
mg, 44.5% of a yellow oil as the ester. 'H NMR (DMSO-d 6 ) 5 1.22-1.29 (m, 8H); 
1.46-1.56 (m, 4H); 1.84 (t, 3.08 Hz, 4H); 2.53 (t, J=7.58 Hz, 2H); 3.21 (quartet, 
J=6.81 Hz, 2H); 3.70 (t, J=6.15 Hz, 2H); 4.33 (t, J=6.04 Hz, 2H); 7.12-7.16 (m, 3H); 
7.21-7.25 (m, 2H); 7.62 (t, J=7.69 Hz, 1H); 7.74-7.79 (m, 2H); 7.97 (dt, J=7.69 Hz,. 
1.43 Hz, 1H); 8.05 (d, J=2.20 Hz, 1H); 8.09 (t, J=1.65 Hz, 1H); 8.42 (t, J=5.93 Hz, 
1H); 9.78 (s, 1H); IR 3325, 2925, 2850, 1720, 1630, 1600, 1550, 1470, 1290, 1240, 
1010, and 700 cm' 1 ; mass spectrum [(-)ESI], m/z 612/614 [M-Hp; Anal Calcd. for 
C 32 H 37 BrClN0 4 : C, 62.49; H, 6.06; N, 2.28; Found: C, 61.27; H, 6.36; N, 2.09. 

Example 153 

(3"-Chloro-5'-dodecvlcarhamovl -3-trifluoromethvl-n.T;3M"1terphenvl-2'- 
vloxv)acetic acid 

step 1 3-(3-chlorophenvl')-5-r3-trifluoromet hvn-4-('2-hvdroxvethoxv')benzoic acid 
ethvl ester 

To a stirred solution of K 2 C0 3 (2.488 g, 18 mmol) in water (9 ml) was added 
dioxane (71 ml), 3-Bromo-5-(m-chlorophenyl)-4-(2-hydroxyethoxy)benzoic acid 
ethyl ester (2.398 g, 6 mmol), 3-(trifluoromethyl)phenylboronic acid (1.367 g, 7.2 
mmol), and [l,l'bis(diphenylphosphino)ferrocene]dichloropalladium(n), complex 
with CH,C1 2 (.098 g, 0.12 mmol). The reaction was stirred at room temperature for 
21h then warmed to 59°C. During the course of the day additional boronic acid and 
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(400 MHz, DMSO-rf tf ) 5 0.83 (t, J = 7 Hz. 3H), 1.17-1.30 (m, 18H), 1.47-1.52 (m, 
2H), 3.22-3.27 (m, 2H), 3.57 (s, 2H), 3.79 (s, 3H), 6.97-7.01 (m, 2H), 7.55-7.58 (m, 
2H), 7.61-7.72 (m, 2H), 7.76-7.81 (m, 2H), 7.94-7.99 (m, 2H), 8.50 (t, J = 5.5, 1H); 
IR (KBr) 3300, 2925, 2850, 1630 1520 cm 1 ; mass spectrum [(+) ESI], m/z 614 
(M+H) + ; Anal. Calcd. for C 35 H 42 F 3 N0 5 1.33H 2 0: C, 65.92; H, 7.06; N, 2.20, Found: 
C, 65.88; H, 7.09; N, 2.51. 

Example 155 

(5 , -Dodecvicarbamovl-2 l, -fluoro-4-methoxv-ri.l^3\l , Hterphenvl-2 > -Wloxv)acetic 
acid 



step 1 N-dodecvl-3-(2-fluorophenvD-5-f4-methoxvphenyn-4-(2-hydroxvethoxv)- 
benzamide 

The product was prepared as a colorless viscous oil (0.28 g, 82%) from 3-(2- 
fluorophenyl)-5-(4-methoxyphenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester 
using a procedure similar to step 2 of example 1; *H NMR (300 MHz, DMSO-^Q 5 
0.83 (t, J = 7 Hz, 3H), 1.20-1.30 (m, 18H), 1.45-1.55 (m, 2H), 3.01-3.10 (m, 2H), 
3.20-3.27 (m, 4H), 3.80 (s, 3H), 4.35 (t, J = 6 Hz, 1H), 7.02-7.08 (m, 2H), 7.25-7.34 
(m, 2H), 7.45-7.50 (m, 2H), 7.55-7.60 (m, 2H), 7.74 (d, J = 3 Hz, 1H), 7.87 (d, J = 3 
Hz, 1H), 8.50 (t, J = 5 Hz, 1H); mass spectrum [(+)ESI], m/z 550 (M+H) + . 

Step 2 (S-Dodecvlcarbamovl-Z'-fluoro^-methoxv-r L1':3M "Iterphenyl-T-'yloxvV 
acetic acid 

The title compound was prepared as a white solid (0.229 g, 47%) from 
N-dodecyl-3-(2-fluorophenyl)-5-(4-methoxyphenyl)-4-(2-hydroxyethoxy)benzamide 
using a procedure similar to step 3 of example 1. The product was purifed by 
preparatory plate chromatography (4% Methanol/EtOAc) followed by flash 
chromatography (15% EtOAc/Hex and 20% EtOAC/Hex, both with 1% formic acid); 
l H NMR (400 MHz, DMSO-rf 5 ) 5 0.84 (t, J = 6.8 Hz, 3H), 1.17-1.27 (m, 18H), 1.44- 
1.51 (m, 2H), 3.22 (dd, J = 6.8, 13.0 Hz, 2H), 3.78 (s, 3H), 3.81 (s, 2H), 6.99-7.02 (m, 
2H), 7.23-7.28 (m, 2H) T 7.42-7.47 (m, 2H), 7.50-7.57 (m, 2H), 7.71 (d, J = 2.2 Hz 7 
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Example 154 

( 5'-DodecvlcarbamovI.4' '-methox v-3-trifluoromethvl-n .1 ' :3M ' MterphenvI-2'. 
yIoxy)acetic acid 

step 1 3-r4-methoxvphenvlt- 5-('3-trifluoromethv1p h envlV4-r2-hvdroxvethoxv')benzoic 
acid ethvl ester 

The product was prepared as a colorless, viscous oil (2.609 g, 71%) from 3- 
bromo-5-(4-methoxyphenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester using a 
procedure similar to step 1 of Example 153; 'H NMR (400 MHz, DMSO-^) 8 1.30 
(t, J = 7 Hz, 3H), 3.10 (dd, J = 5.5, 11.2 Hz, 2H), 3.26 (t, J = 6.2 Hz, 2H), 3.80 (s, 
3H), 4.32 (dd, J = 7.0, 14.3 Hz, 2H), 4.39 (t, J = 5.5, 1H), 7.02-7.04 (m, 2H), 7.54- 
7.58 (m, 2H),7.68-7.8 (m, 2H), 7.88-7.90 (m, 3H), 7.95 (s, 1H); IR (film) 3500, 2950, 
1725, 1625, 1525 cm"'; mass spectrum [(+)APCI], m/z 461 (M+H) + . 

step 2 N-dodecvl-3-('4-metho xvphenvn-5-f3-trifluoromethvlphenvlV4-r2-hvdroxv- 
ethoxylbenzamide 

The product was prepared as a colorless oil (0.229 g, 89%) from 3-(4- 
methoxyphenyl)-5-(3-u-ifluoromethylphenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl 
ester using a procedure similar to step 2 of example 1; 'H NMR (300 MHz, DMSO- 
d 6 ) 5 0.82 (t, J = 7.5 Hz, 3H), 1.20-1.35 (m, 18H), 1.50-1.58 (m, 2H) 3.10 (q, J = 7 
Hz, 2H), 3.20-3.30 (m, 4H), 3.82 (s, 3H), 4.40 (s, 1H), 7.02-7.08 (m, 2H), 7.55-7.61 
(m, 2H), 7.70-7.80 (m, 2H), 7.85-7.90 (m, 2H), 7.92-7.99 (m, 2H), 8.55 (t, J = 7.5 Hz, 
1H); mass spectrum [(-)ESI], m/z 598 (M-H)\ 

step 3 (5 , -Dodecvlcarbamovl-4"-methoxv- 3-trifluoromethvl-ri.l , :3M"1terphenvl-2'- 
vloxv)acetic acid 

The title compound was prepared as an off white solid (0.101 g, 44%) from 

N-dodecyl-3-(4-methoxyphenyl)-5-(3-trifluoromethylphenyl)-4-(2-hydroxyethoxy)- 
benzamide using a procedure similar to step 3 of example 1 ; dec. 90-1 15°C; 'H NMR 
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Example 157 

r4"-Methoxv-5'-f6-Dhenvl-hexvlc arbamovn-3-trifluornmethvl-n.1 , :3 , .l"1ter. 
phenvI-2'-vIoxv1acetic acid 

step 1 N-f6-phenvlhexvlV3-r4-methoxvp henvn-5-f3-trifluoromethvlphenvlV4-f2- 
hvdroxvethoxylbenzamide 

The product was prepared as a yellow gum (0.191 g, 74%) from 3-(4- 
methoxyphenyl)-5-(3-trifluoromethylphenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl 
ester and 6-phenylhexylamine using a procedure similar to step 2 of example 1; 'H 
NMR (300 MHz, DMSO-^) 8 1.27-1.38 (m, 4H), 1.47-1.60 (m, 4H), 2.55 (t, J = 7.5 
Hz, 2H), 3.10 (q, J = 7 Hz, 2H), 3.20-3.30 (m, 4H), 3.80 (s, 3H), 4.38 (t, J = 6 Hz, 
1H), 7.02-7.08 (m, 2H), 7.10-7.18 (m, 3H), 7.23-7.26 (m, 2H), 7.55-7.60 (m, 2H), 
7.68-7.78 (m, 2H), 7.83-7.88 (m, 2H), 7.91-7.96 (m, 2H), 8.55 (t, J = 4 Hz, 1H); mass 
spectrum [(+)ESI], m/z 592 (M+H) + . 

Step 2 r4"-Methoxv-5'-r6-phe nvl-hexvlcarbamovn-3-trifluoromethvl-ri.l':3'.1"1- 
terphenyl-2'-yloxy1 acetic acid 

The title compound was prepared as a white solid (.067g, 35%) from N-(6- 
phenylhexyl)-3-(4-methoxyphenyl)-5-(3-trifluoromethylphenyl)-4-(2- 
hydroxyethoxy)-benzamide using a procedure similar to step 3 of example 1. The 
product was purified using preparatory plate chromatography (40% EtOAc/Hex with 
1% formic acid); mp 153-159°C; 'H NMR (400 MHz, DMSO-d 6 ) 5 1.30-1.38 (m, 
4H), 1.49-1.61 (m, 4H), 2.56 (t, J = 7.5 Hz, 2H), 3.24-3.30 (m, 2H), 3.82 (s, 3H), 3.84 
(s, 2H), 7.02-7.07 (m, 2H), 7.12-7.19 (m, 3H), 7.22-7.27 (m, 2H), 7.55-7.59 (m, 2H), 
7.68-7.78 (m, 2H), 7.85 (dd, J = 2.2, 5.7 Hz, 2H), 7.91 (d, J = 7.7, 1H), 7.97 (s, 1H), 
8.56 (t, J = 5.7, 1H), 12.60 (broad s, 1H); IR (KBr) 3350, 2925, 1725, 1615 cm"'; mass 
spectrum [(+)APCI], m/z 606 (M+H) + ; Anal. Calcd. for C 35 H 34 F 3 N0 5 : C, 69.41; H, 
5.66; N, 2.31, Found: C, 69.25; H, 5.68; N, 2.24. 
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1H), 7.84 (d, J = 2.4 Hz, 1H), 8.47 (t, J = 5.5, 1H), 12.48 (broad s, 1H); IR (KBr) 
3375, 2925, 2850, 1730, 1615, 1200 cm- 1 ; mass spectrum [(+)ESI], m/z 564 (M+H) + ; 
Anal. Calcd. for C 34 H 42 FNO s : C, 72.44; H, 7.51; N, 2.48, Found: C, 72.48; H, 7.67; N, 
2.46. 

Example 156 

r3-Bromo-S-dodecYlcarbamovl-2'-fluoro-hiph env]-2-v»nyv)acetic acid 

ste P 1 N-dodecvI-3-bromo-5-r3-fluorophen vlV4-f2-hvdroxvethoxv')benzamide 

The product was prepared as a yellow oil (0.256 g, 78%) from 3-bromo-5-(3- 
fluorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester using a procedure similar 
to step 2 of example 1; 'H NMR (300 MHz, DMSO-d s ) 5 0.82 (t, J = 7.5 Hz, 3H), 
1.20-1.35 (m, 18H), 1.45-1.55 (m, 2H), 3.23 (q, J = 7.5 Hz, 2H), 3.30-3.40 (m, 
2H),3.60 (t, J = 6 Hz, 2H), 4.62 (t, J = 7 Hz, 1H), 7.30-7.38 (m, 2H), 7.45-7.55 (m, 
2H), 7..81 (d, J = 2 Hz, 1H) 8.15 (d, J = 2 Hz, 1H), 8.55 (t, J = 5 Hz, 1H); mass 
spectrum [(+)ESI], m/z 522/524 (M+H) + . 

step 2 ('3-Bromo-5-dodecvl carbamovI-2'-fluoro-hiphenvl-2-yloxv')acetic acid 

The title compound was prepared as a brown solid from N-dodecyl-3-bromo- 
5-(3-fluorophenyl)-4-(2-hydroxyethoxy)benzamide using a procedure similar to step 3 
of example 1; mp 128-138°C; 'H NMR (400 MHz, DMSO-^) 8 0.85 (t, J = 7 Hz, 
3H) 1.20-1.30 (m, 18H) 1.45-1.55 (m, 2H), 3.20-3.25 (m, 2H), 3.80 (s, 2H), 7.27-7.32 
(m, 2H), 7.44-7.50 (m, 2H), 7.74 (d, J = 2 Hz, 1H), 8.1 1 (d, J = 2 Hz, 1H), 8.51 (t, J = 
5.5 Hz, 1H); IR (KBr) 3300, 2925, 2850, 1625 cm 1 ; mass spectrum [(+)ESI], m/z 
536/538 (M+H) + ; Anal. Calcd. for C 27 H 3J BrFN0 4 - 2.5H 2 0: C, 55.77; H, 6.93; N, 
2.41, Found: C, 55.58; H, 6.13; N, 2.40. 
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Fxample 159 

(^■^■3 M .5".Tetrachloro.5'-dodecvlcarbamovl-ri.l':3'.l"1terphenvl-2'-vlo xv > >acetic 
acid 

5 step 1 N-dodecvl-3.5-feij(3.5-dichlorophenyI)-4-(2-hydroxyethoxy > )benzamide 

The product was prepared as a yellow oil (0.468 g, 91%) from 3,5-bis(3,5- 
dichlorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester using a procedure 
similar to step 2 of example 1; 'H NMR (300 MHz, DMSO-^) 8 0.84 (t, J = 7 Hz, 
3H), 1.20-1.35 (m, 18H), 1.45-1.55 (m, 2H), 3.15-3.25 (m, 2H), 3.25-3.30 (m, 4H), 
10 4.51 (broad s, 1H), 7.65 (m, 2H), 7.74 (d, J = 2 Hz, 4H), 7.92 (s, 2H), 8.77 (t, J = 6 
Hz, 1H); mass spectrum [(-)ESI], 636 (M-H)\ 

step 2 f3.5.3".5"-Tetrachloro-5'-dodecvlcarbamovI-ri.l , :3'.l"lterphenvl-2'-vloxvV 
acetic acid 

15 The title compound was prepared as an off white solid (0. 15 1 g, 32%) from N- 

dodecyl-3,5-fei\y(3,5-dichlorophenyl)-4-(2-hydroxyethoxy)benzamide using a 
procedure similar to step 3 of example 1 . The product was purified by preparatory 
plate chromatography (20% EtOAc/Hex with 1% formic acid); mp 139-144°C; 'H 
NMR (400 MHz, DMSO-^) 5 0.85 (t, J = 7 Hz, 3H), 1.18-1.34 (m, 18H), 1.48-1.56 

20 (m, 2H), 3.28 (q, J = 6.6 Hz, 2H), 3.88 (s, 2H), 7.67 (t, J = 2 Hz, 2H), 7.72 (d, J = 2 
Hz, 4H), 7.91 (s, 2H), 8.58 (t, J = 5 Hz, 1H), 12.74 (broad s, 1H); IR (KBr) 3370, 
2940, 2670, 1725, 1600, 1560, 1200 cm- 1 ; mass spectrum [(-)ESI], m/z 650 (M-H) "; 
Anal. Calcd. for C 33 H 37 C1 4 N0 4 : C, 60.66; H, 5.71; N, 2.14, Found: C, 60.78; H, 5.55; 
N, 2.08. 



25 



Example 160 

r3.5.3".5"-Tetrachloro-5'-f8-Dhenv^octvlcarbamovn-^l.l•:3 , .l"lterDhenvl-2 , ■ 
vloxvlacetic acid 



30 



step 1 N-f8-octvIphenvn-3.5-^t5(3.5-dichlorophenvD-4-C2-hydroxvethoxv')benzamide 
The product was prepared as a viscous, colorless oil (0.444 g, 84%) from 3,5- 
Z?j'.y(3,5-dichlorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester using a 
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Exampie 158 

r4"-Methoxv-5'-(8-Dhenvl-octvlcarbaniovn-3-tr ifluoromethvl. 
ri.l'^'.r'lterDhenvl-l'-vloxvlaceticacid 

step 1 N-fS-phenvloctvD-S-^ -methoxvphenvn-S-r^-trifluoromethvlphenvn^-ra- 
hydroxyethoxy)benzamide 

The product was prepared as a viscous yellow oil (0.165 g, 61%) from 3-(4- 
methoxyphenyl)-5-(3-trifluoromethylphenyl)-4-(2-hydroxyethoxy)ben2;oic acid ethyl 
ester and 8-phenyloctylamine using a procedure similar to step 2 of example 1; 'H 
NMR (300 MHz, DMSCM tf ) 5 1.21-1.34 (m, 8H), 1.45-1.58 (m, 4H), 2.50 (t, J = 7.5 
Hz, 2H), 3.10 (q, J = 6 Hz, 2H), 3.20-3.30 (m, 4H), 3.80 (s, 3H), 4.38 (t, J = 6 Hz, 
1H), 7.01-7.05 (m, 2H), 7.10- 7.25 (m, 5H),7.60 (d, J = 9 Hz, 2H), 7.68-7.78 (m, 2H), 
7.84-7.88 (m, 2H), 7.90-7.95 (m, 2H), 8.54 (t, J = 5 Hz, 1H); mass spectrum [(+)ESI], 
m/z620(M+H) + . 

step 2 f4"-Methoxv-5'-f8-phe nvl-octvlcarbamovn-3-trifluoromethvl-ri.l':3'.l"l- 
terphenyl-2'-vloxy1acetic acid 

The title compound was prepared as a white solid (0.6 lg, 42%), from N-(8- 
phenyloctyl)-3-(4-methoxyphenyl)-5-(3-trifluoromethylphenyl)-4-(2-hydroxyethoxy)- 
benzamide using a procedure similar to step 3 of example 1. The product was 
purified by flash chromatography (20% EtO Ac/Hex with 1% formic acid) and then 
preparatory plate chromatography (40% EtO Ac/Hex with 1% formic acid); mp 139- 
144°C; 'H NMR (400 MHz, DMSO-d 6 ) 5 1.21-1.30 (m, 8H), 1.45-1.58 (m, 4H), 2.52 
(t, J = 7.2, 2H), 3.24-3.28 (m, 2H), 3.80 (s, 3H), 3.82 (s, 2H), 7.01-7.05 (m, 2H), 7.1 1- 
7.17 (m, 3H), 7.20-7.25 (m, 2H), 7.53-7.58 (m, 2H), 7.66-7.76 (m, 2H), 7.83 (dd, J = 
2.4, 5.9 Hz, 2H), 7,90 (d, J = 7.7Hz, 1H), 7.96 (s, 1H), 8.54 (t, J = 6Hz, 1H), 12.60 
(broad s, 1H); IR (KBr) 3350, 2940, 1725, 1200,1125, 1615 cm" 1 ; mass spectrum 
[(+)APCI], m/z 634 (M+H) + ; Anal. Calcd. for C 37 H 38 F 3 N0 5 : C, 70.13; H, 6.04; N, 
2.21, Found: C, 69.80; H, 6.14; N, 2.20. 
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= 2 Hz, 4H), 7.90 (s, 2H), (t, J = 5 Hz, 1H); mass spectrum [(+)APCI], m/z 630 
(M+H) + . 

step 2 r 3.5.3".5"-Tetrachloro-5'-(6-phenvl-hexvlcarbamovlvri.l':3 , .l"1terphenvl-2 l - 
yloxyl acetic acid 

The title compound was prepared as a white solid (0.228 g, 56%) from N-(6- 
hexylphenyl)-3,5-£7w(3,5-dichlorophenyl)-4-(2-hydroxyethoxy)benzamide using a 
procedure similar to step 3 of example 1. The crude product was purified first by 
preparatory plate chromatography (80% EtOAc/Hex) and then flash chromatography 
(20% EtOAc/Hex with 1% formic acid); mp 151-159°C; 'H NMR (400 MHz, DMSO- 
d 6 ) 8 1.27-1.36 (m, 4H), 1.46-1.60 (m, 4H), 2.55 (t, J = 7.5 Hz, 2H), 3.23-3.28 (m, 
2H), 3.88 (s, 2H), 7.11-7.17 (m, 3H), 7.21-7.60 (m, 2H), 7.66 (t, J = 2 Hz, 2H), 7.70 
(d, J = 2 Hz, 4H), 7.89 (s, 2H), 8.57 (t, J = 5.3 Hz, 1H), 12.75 (broad s, 1H); IR (KBr) 
3375, 2940, 1750, 1610, 1560, 1200, 800 cm 1 ; mass spectrum [(-)ESI], m/z 642 (M- 
H) •; Anal. Calcd. for C 33 H 29 C1 4 N0 4 : C, 61.41; H, 4.53; N, 2.17, Found: C, 60.95; H, 
4.44; N, 2.17. 

Example 162 

r3.3 ,, -Pichloro-5'-(4-heDtvloxv-benzvlcarbamovn.ri.1 ':3M"1terphenvl-2'-vloxvl- 
acetic acid 

step 1 4-(heptvloxv1benzamide 

4-(Heptyloxy)benzoic acid (7.089 g, 30 mmol) in SOCl 2 (50 ml) was refluxed 
for 19h. After refluxing, the mixture was concentrated in vac. The residue was 
dissolved in Et 2 0 and added dropwise into a saturated solution of NH 3 (g) in Et,0 at 
-50°C. After stirring at room temperature overnight, the reaction mixture was 
concentrated in vac and the residue triturated with water and dried. The white solid 
was recrystallized from ethyl acetate to give the desired product (6.15 g, 87%); mp 
149-152°C; 'H NMR (400 MHz, DMSO-d,) 5 0.87 (t, J = 6.8. 3H), 1.23-1.45 (m, 8H), 
1.67-1.75 (m, 2H), 4.01 (t, J = 6.6 , 2H), 6.94-6.97 (m, 2H), 7.16 (s, 1H), 7.79-7.85 
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procedure similar to step 2 of example 1; 'H NMR (300 MHz, DMSO-^) 8 1.28 
(broad s, 8H), 1.45-1.60 (m, 4H), 2.54 (t, J = 7 Hz, 2H), 3.18 (broad s, 2H), 3.22-3.40 
(m, 4H), 4.52 (broad s, 1H), 7.10-7.25 (m, 5H), 7.65 (m, 2H), 7.70 (d, J = 2Hz, 4H), 
7.92 (s, 2H), 8.55 (t, J = 4 Hz, 1H); mass spectrum [(-)ESI], m/z 656 (M-H) \ 

step 2 r3 .5.3".5"-Tetrachloro-5'-r8-Dhenvl-octvlcarhamovn-n.l':3'.l"1terphenvl-2'- 
yloxyl acetic acid 

The title compound was prepared as a white solid (0.161 g, 36%) from N-(8- 
octylphenyl)-3,5-Z>w(3,5-dichlorophenyl)-4-(2-hydroxyethoxy)benzamide and 8 r 
phenyloctylamine using a procedure similar to step 3 of example 1 . The crude 
product was purified as follows: flash chromatography (10% EtO Ac/Hex with 1% 
formic acid), preparatory plate chromatography (30% EtOAc/Hex with 1% formic 
acid), preparatory plate chromatography (EtO Ac), flash chromatography (20% 
EtOAc/Hex with 1% formic acid); mp 139-149°C, solidifies and melts again 175- 
178°C; 'H NMR (400 MHz, DMSO-d 6 ) 5 1.22-1.32 (m, 8H), 1.46-1. 57(m, 4H), 2.53 
(t, J = 7.5, 2H), 3.26 (q, J = 6.6, 2H), 3.88 (s, 2H), 7.11-7.16 (m, 3H), 7.21-7.26 (m, 
2H), 7.66 (t, J = 2 Hz, 2H), 7.69 (d, J = 2 Hz, 4H), 7.89 (s, 2H), (t, J = 5.5 Hz, 1H) , 
12.75 (broad s, 1H); IR (KBr) 3375, 2910, 2850, 1715, 1605, 1560, 1200 cm 1 ; mass 
spectrum [(-)ESI], m/z 670 (M-H)"; Anal. Calcd. for C 35 H 33 C1 4 N0 4 : C, 62.42; H, 4.94; 
N, 2.08, Found: C, 62.24; H, 4.95; N, 2.01. 

Example 161 

r3 < 5,3",5"-Tetrachloro-5 , -f6-phenvl.hexvlcarhamovn-n.T:3 , .l"1terDhenvl-2'- 
vloxvlacetic acid 

step 1 N-(6-hexvlphenvl)-3.5-^^('3.5-dichlo roDhenvn-4-r2-hvdroxvethoxv')benzamide 
The product was prepared as a colorless oil (0.41 g, 81%) from 3,5-£w(3,5- 
dichlorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester and 6-phenylhexyl- 
amine using a procedure similar to step 2 of example 1; 'H NMR (300 MHz, DMSO- 
d 6 ) 5 1.25-1.40 (m, 4H), 1.46-1.61 (m, 4H), 2.55 (t, J = 7.5 Hz, 2H), 3.16 (q, 6 Hz, 
2H), 3.22-3.30 (m, 4H), (t, J = 5 Hz, 1H), 7.12-7.25 (m, 5H), 7.65 (m, 2H), 7.77 (d, J 
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Example 163 

84(2^Carboxvmethoxv-33"-dichloro^^ 
octanoic acid methyl ester 

step 1 8-amino octanoic acid, methyl ester 

To 15 ml methanol under nitrogen, stirred, at -5°C was added thionyl chloride 
(0.80 ml) dropwise. After 5 minutes, 8-aminooctanoic acid (1.592 g, 10 mmol) was 
added. The reaction was stirred at -5°C for lh, room temperature for 45 minutes, and 
40°C for 2.25 h. After heating, the reaction mixture was concentrated. The residue 
was taken up in chloroform/water (40 ml/25 ml) and basified to pH 9-10 using IN 
NaOH. Layers were shaken, separated and the aqueous layer washed with water (2 x 
30 ml). The combined organics were dried over Na 2 S0 4 and filtered. The filtrate was 
concentrated in vac and dried to give the product as an oily solid (1.568 g, 90%); *H 
NMR (400 MHz, DMSO-^) 5 1.17-1.33 (m, 8H), 1.43-1.52 (m, 2H), 2.26 (t, J = 7.5 
Hz, 2H), 2.44-2.49 (m, 2H), 3.55 (s, 3H); IR (film) 3475, 2930, 2850, 1730 cm 1 ; 
mass spectrum [EI], m/z 173 M + . 

step 2 3.5-j7f5f3-chlorophenyD-4-r2-hydroxvethoxv)benzoic acid 
To a stirred solution of 3,5-^z\y(3-chlorophenyl)-4-(2-hydroxyethoxy)benzoic acid 
ethyl ester (2.009 g, 4.658 mmol) in THF (30 ml) and ethanol (15 ml) was added IN 
KOH (9.32 ml). After -20h, the reaction was concentrated in vac. The residue was 
diluted with water (40 ml) and acidified with 2N HC1 (9.32 ml). After 2h, the solids 
were collected, rinsed with water, dissolved in EtOAc, dried over Na^O,,, filtered, 
concentrated in vac, and the residue dried to give the desired product as a white solid 
(1.708 g, 91%); mp 184-192 (partial melt), solidifies, and melts 200-202°C; ] H NMR 
(300 MHz, DMSO-sQ 5 3.12 (q, J = 4 Hz, 2H), 3.28 (t, J = 4 Hz, 2H), 4.45 (t, J = 4 
Hz, 1H), 7.45-7.60 (m, 6H), 7.70 (s, 2H), 7.91 (s, 2H), 13.10 (s, 1H). 

step 3 N-f8-octanoic acid, methyl esterV3.5-fa/5-r3-chlorophenvlV4-f2-hvdroxy- 
ethoxv^benzamide 

A mixture of 3,5-Z7z'i , (3-chlorophenyl)-4-(2-hydroxyethoxy)benzoic acid 
(0.565 g, 1.4 mmol), 8-amino octanoic acid, methyl ester (0.364 g, 2.1 mmol), Et 3 N 
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(m, 3H); IR (KBr) 3375, 3170, 2900, 1650, 1605, 1400, 1260, 1175, 625 cm' 1 ; mass 
spectrum [(+)ESI], m/z 236 (M+H) + . 

step 2 4-('heptvloxv)benzylamine 

To a stirred suspension of lithium aluminum hydride (1.928 g, 52.23 mmol) 
in THF (150 ml) at room temperature under nitrogen was added a suspension of 4- 
(heptyloxy)benzamide (6. 146 g, 26.1 17 mmol). After refluxing for 22h, reaction was 
cooled in an ice bath and quenched in the following order: water (2.09 ml), 15% 
NaOH (2.09 ml) and water (6.26 ml). The mixture was stirred for 3h followed by the 
addition of Na 2 S0 4 . The mixture was filtered and concentrated in vac. The residue 
was taken up in Et 2 0, filtered, concentrated, and the resulting residue taken up in 
hexane, filtered, concentrated, and dried to give the desired product as a hazy yellow 
oil (4.872 g, 84%); 'H NMR (400 MHz, DMSO-d 6 ) 5 0.86 (t, J = 7 Hz, 3H), 1.22- 
1.42 (m, 8H), 1.64-1.72 (m, 2H), 1.82 (broad s, 2H), 3.13 (s, 2H), 3.89 (t, J = 6.6 Hz, 
2H), 6.80-6.84 (m, 2H), 7.17-7.21 (m, 2H); IR (film) 2940, 2850, 1510, 1250 cm 1 ; 
mass spectrum [(+)ESI], m/z 222 (M+H) + . 

step 3 [3,3"-Dichloro-5'-r4-heptvloxv-hen zvlcarbamnyiv n.l':3' l"1terphenvl-7'- 
vloxvlacetic acid 

The title compound was prepared as an off white solid (0.199 g, 29%) from 
3,5-Z?/j(3-chlorophenyl)-4-(2-hydroxyethoxy)benzoic acid ethyl ester using a 
procedure similar to steps 2 and 3 of example 1. The crude product was purified first 
by preparatory plate chromatography (EtOAc) and then flash chromatography (20%, 
40%, 70% EtOAc/Hex with 1% formic acid); dec. 170-175°C; 'H NMR (400 MHz, 
DMSO-J,) 8 0.85 (t, J = 6.8, 3H), 1.23-1.41 (m, 8H), 1.63-1.71 (m, 2H), 3.84 (s, 2H), 
3.91 (t, J = 6.4 Hz, 2H), 4.41 (d, J = 5.93 Hz, 2H), 6.84-6.87 (m, 2H), 7.20-7.24 (m, 
2H), 7.44-7.50 (m, 4H), 7.56-7.59 (m, 2H), 7.69 (m, 2H), 7.91 (s, 2H), 9.08 (t, J = 5.9 
Hz, 1H) 12.65 ( broad s, 1H); IR (KBr) 3440, 3310, 1910, 1725, 1610, 1520, 1250, 
1200 cm" 1 ; mass spectrum [(+)APCI], m/z 620 (M+H) + ; Anal. Calcd. for 
C 35 H3 5 Cl,NO s : C, 67.74; H, 5.68; N, 2^26, Found: C, 67.62; H, 5.69; N, 2.22. 
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A mixture of 3,5-diiodo-4-hydroxybenzoic acid (5.037 g, 5.193 mmol) and 
thionyl chloride (45 ml) was refluxed for 2h. The reaction mixture was then 
concentrated in vac. The residue was dissolved in THF and added into a solution of 
8-indoloctylamine (2.631 g, 10.766) and triethylamine (5.25 ml, 37.681 mmol) at 
5 0°C. After the addition, the reaction was stirred at room temperature. After 18h, the 
reaction was concentrated in vac and the residue taken up in EtOAc (200 ml) and 2N 
HC1 (25 ml). The layers were shaken, separated and the organic layer washed with 2 
N HC1 (2 x 25 ml), water (3 x 25 ml), and brine (2 x 25 ml) and dried over Na^O*. 
After filtering, the filtrate was concentrated in vac and dried to give the crude product 

10 which was purified by flash chromatography (25% EtOAc/Hex) to give the desired 
product as a gummy foam (4.022 g, 61%); *H NMR (300 MHz, DMSO-J 6 ) 5 1.22 
(broad s, 8H), 1.40-1.50 (m, 2H), 1.68-1.79 (m, 2H), 3.15 (q, J = 7 Hz, 2H), 4.13 (t, J 
= 7 Hz, 2H), 6.40 (d, J = 3 Hz, 1H), 6.95-7.00 (m, 1H), 7.07-7.12 (m, 1H), 7.32 (d, J= 
3 Hz, 1H), 7.44 (d, J= 7.5 Hz, 1H), 7.52 (d, J= 7.5 Hz, 1H), 8.21 (s, 2H), 8.37 (t, J = 4 

15 Hz, 1H), 10.04 (s, 1H); mass spectrum [(+)ESI], m/z 617 (M+H) + . 

step 2 N-(8-indol-l-vl-octvlV3.5- fc/5-r3-chlorophenvD-4-hvdroxvbenzamide 

A mixture of N-(8-indol-l-yl-octyl)-3,5-diiodo-4-hydroxybenzamide (4.016 g, 
6.517 mmol), 2 M K 2 C0 3 (9.8 ml in water), dioxane (100 ml), 3-chlorophenylboronic 

20 acid (2.242 g, 14.336 mmol), and [l,rbis(diphenylphosphino)ferrocene]dichloro- 
palladium(II), complex with CH 2 C1 2 (.106 g, 0.130 mmol) was warmed to 66°C. 
After 2h, the reaction mixture was cooled and concentrated in vac. The residue was 
taken up in EtOAc (200 ml) and IN HC1 (50 ml). The layers were shaken, separated 
and the organic layer was washed with IN HC1 (2 x 50 ml), brine (2 x 50 ml), dried 

25 over Na 2 S0 4 , filtered and the filtrate concentrated in vac and dried. The crude 
product was purified by flash chromatography (alumina, hexane to 60% EtOAc/Hex 
gradient) to give a light yellow foam (3.027 g, 79%); l H NMR (300 MHz, DMSO-^) 
5 1.24 (broad s, 8H), 1.43-1.52 (m, 2H), 1.65-1.75 (m, 2H), 3.16-3.26 (q, J = 7.5 Hz, 
2H), 4.12 (t, J = 7.5 Hz, 2H) 6.38 (d, J = 3 Hz, 1H), 6.94-7.00 (m, 1H), 7.05-7.13 (m, 

30 1H), 7.33 (d, J = 3 Hz, 1H), 7.40-7.53 (m, 8H), 7.62 (s, 2H), 7.76 (s, 2H), 8.40 (t, J = 
5 Hz, 1H), 9.19 (s, 1H); mass spectrum [(+)ESI], m/z 585 (M+H) + . 
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(0.59 ml, 4.2 ramol), 1-hydroxybenzotriazole (0.208 g, 1.54 mmol), and 1,3- 
dicyclohexylcarbodiimide (0.347 g, 1.68 mmol) in methylene chloride (16 ml) was 
stirred under nitrogen at room temperature. After ~20h, the reaction mixture was 
concentrated in vac. The residue was taken up in EtOAc, stirred and filtered. The 
5 filtrate was washed with 1 N HC1 (3 x 15 ml), NaHC0 3 (3x15 ml), brine (2x15 ml), 
dried over Na^d, filtered and concentrated in vac. The residue was purified by flash 
chromatography (25%, 60% EtOac/Hex) to give the desired product as a viscous oil 
(0.475 g, 61%); 'H NMR (400 MHz, DMSO-d fi ) 8 1.22-1.33 (m, 6H), 1.47-1.55 (m, 
4H), 2.28 (t, J = 7.5 Hz, 2H), 3.13 (t, J = 5.9 Hz, 2h), 3.23-3.30 (m, 4H), 3.56 (s, 3H), 
10 4.43 (broad s, 1H), 7.46-7.53 (m, 4H), 7.59-7.62 (m, 2H), 7.71 (m, 2H), 7.88 (s, 2H), 
8.56 (t, J = 5.5 Hz, 1H); mass spectrum [(+)ESI], m/z 558 M*. 

step 4 8- \( 2'-Carboxvmethoxv-3.3"-dichloro-f 1 . 1 ':3'. 1 "lterphenvl-5'-carbonvn- 
aminol-octanoic acid methyl ester 

15 The title compound was prepared as a white solid (0.221 g, 46%) from N-(8- 

octanoic acid, methyl ester)-3,5-6ts(3-chlorophenyl)-4-(2-hydroxyethoxy)benzamide 
and 8-amino octanoic acid, methyl ester using a procedure similar to step 3 of 
example 1. The crude product was purified by preparatory plate chromatography 
(10% MeOH/EtOAc) and then flash chromatography (25% EtOAc/Hex with 1% 

20 formic acid); dec. 131-133°C; 'H NMR (400 MHz, DMSO-^) 5 1.20-1.32 (m, 6H), 
1.46-1.55 (m, 4H), 2.27 (t, J = 7.5 Hz, 2H), 3.25 (dd, J = 6.8, 13.0, 2H), 3.55(s, 3H), 
3.85 (s, 2H), 7.45-7.52 (m, 4H), 7.56-7.59 (m, 2H), 7.68 (s, 2H), 7.86 (s, 2H), 8.56 (t, 
J = 5.7 Hz, 1H), 12.66 (broad s, 1H), IR (KBr) 3400, 2930, 1740,1630, 1550, 1450, 
1200 cm 1 ; mass spectrum [(-)ESI], m/z 570 (M-H)"; Anal. Calcd. for C 30 H 31 Cl 2 NO fi : 

25 C, 62.94; H, 5.46; N, 2.45, Found: C, 62.86; H, 5.39; N, 2.38. 

Example 164 

5-r3.3''.Dichloro-5'-f8-indol-l-vl-octvlcarbamov n-ri.l':3'.l"UerDhenvl-2'-vloxv1. 
pentanoic acid 

30 

step 1 N-f8-indol-l-yl-octvlV3.5-diiodo-4-hvdroxvbenzamide 



t 
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7.0 Hz, 2H), 3.16-3.27 (m, 4H), 4.12 (t, J = 7.0 Hz, 2H), 6.37-6.38 (m, 1H), 6.94-6.99 
(m, 1H), 7.06-7.10 (m, 1H), 7.31 (d, J = 3.1 Hz, 1H), 7.40-7.52 (m, 6H), 7.56-7.59 
(m, 2H), 7.66-7.69 (m, 2H), 7.87 (s, 2H), 8.52 (t, J = 5.7 Hz, 1H), 11.85 (s, 1H); IR 
(KBr) 3400, 2940, 1710, 1630, 1550, 1220 cm" 1 ; mass spectrum [(+)APCI], m/z 685 
5 (M+H) + ; Anal. Calcd. for C w H 4a Cl 2 N 2 0 4 : C, 70.07; H, 6. 17; N, 4.09, Found: C, 69.66; 

H, 6.17;N, 3.85. 

Example 165 

4-U-r3,3 , '-Dichloro-5 , -f8-indol-l-vl-octvlcarb am ovn.ri.l':3'.r'1terphenvl-2'- 
10 vloxvl-ethoxvlbenzoic acid 

step 1 N-C8-indol-l-vl-octvn-3.5-Z7^('3-chlorophenvlV4-(2-hvdroxvethoxv')- 
benzamide 

To a solution of N-(8-indol-l-yl-octyl)-3,5-i?z.s(3-chlorophenyl)-4-hydroxy- 
15 benzamide (0.205 g, 0.35 mmol) in DMF (2 ml) was added ethylene carbamate (0.039 
g, 0.438 mmol) and tetraethylammonium bromide (0.007 g, 0.035 mmol). The 
reaction mixture was warmed to 140°C. After 2.5h, the reaction mixture was poured 
into water (50 ml) and extracted with EtOAc (3 x 20 ml). The combined organics 
were washed with water (3x10 ml), brine (2x10 ml), dried over NajSO,,, filtered 
20 and the filtrate concentrated in vac and dried. The residue was purified by 
preparatory plate chromatography (50% EtOAc/Hex) to give the product as a viscous 
yellow oil (0.185 g, 84%); 'H NMR (300 MHz, DMSO-^) 5 1.25 (broad s, 8H), 1.44- 

I. 55 (m, 2H), 1.65-1.77 (m, 2H), 3.07-3.17 (m, 2H), 3.20-3.30 (m, 4H), 4.14 (t, J = 
7.5 Hz, 2H), 4.44 (broad s, 1H), 6.38 (d, J = 3 Hz, 1H), 6.98 (t, J = 7.5 Hz, 1H), 7.09 

25 (t, J = 7.5 Hz, 1H), 7.34 (d, J = 3 Hz, 1H), 7.40-7.52 (m, 6H), 7.56 7.65 (m, 2H), 7.70 
(s, 2H), 7.88 (s, 2H), 8.54 (t, J = 4 Hz, 1H); mass spectrum [(+)ESI], m/z 629 
(M+H) + . 

step 2 4-(2-r3.3"-Dichloro-5'-r8-indol-l-vl-octvlcarbamovn-ri.r:3'.l"lterphenvl-2'- 
30 yloxyl-ethoxv) benzoic acid, methvl ester 

A mixture of N-(8-indol-l-yl-octyl)-3,5-6w(3-chlorophenyl)-4-(2-hydroxy- 
ethoxy)benzamide (0.175 g, 0.278 mmol), methyl-4-hydroxybenzoate (0.063 g, 0.417 
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step 3 5-r3.3"-Dic hloro-5'-r8-indol- 1 -vl-octvlcarharnovn- [ 1 . 1 ':3'. 1 "1terphenvl-2'- 
yloxyl-pentanoic acid, ethvl ester 

A mixture of N-(8-indol-l-yl-octyl)-3,5-iw(3-chlorophenyl)-4-hydroxy- 
benzamide (0.399 g, 0.68 mmol), K 2 C0 3 (0.116 g, 0.84 mmol), and ethyl-5- 
bromovalerate (0.176 g, 0.84 mmol) in DMF was stirred at room temperature under 
nitrogen. After -48h, the reaction mixture was poured into water (40 ml) and 
extracted with EtOAc (1 x 20 ml, 4 x 10 ml). The combined extracts were washed 
with water (3 x 10 ml), brine (2 x 10 ml), dried over Na^SO,,, filtered and the filtrate 
concentrated in vac and dried. The crude product was purified by flash 
chromatography (alumina, hexane, 10% and 60% EtO Ac/Hex) to give the desired 
product as a light yellow oil (0.432 g, 86%); (400 MHz, DMSO-d fi ) 5 1.12-1.30 (m, 
15H), 1.44-1.55 (m, 2H), 1.67-1.76 (m, 2H), 1.92 (t, J = 7 Hz, 2H), 3.16-3.27 (m, 
4H), 3.98 (q, J = 7 Hz, 2H), 4.12 (t, J = 7.2 Hz, 2H), 6.38 (d, J = 3.1 Hz, 1H), 6.95- 
6.99 (m, 1H), 7.06-7.10 (m, 1H), 7.32 (d, J = 3.3 Hz, 1H), 7.40-7.52 (m, 6H), 7.56- 
7.59 (m, 2H), 7.68 (t, J = 1.8 Hz, 2H), 7.87 (s, 2H), 8.53 (t, J = 5.7 Hz, 1H); IR (film) 
3320, 2940, 2950, 1730, 1630, 1540, cm 1 ; mass spectrum [(+)APCI], m/z 713 
(M+H) + . 

step 4 5-r3.3"-Dichloro-5 l -r8- indol-l-v1-octvlcarbamr ) yn- n.l':3'.l"1terphenvl-2'- 
yloxyl-pentanoic acid 

A mixture of 5-[3,3"-Dichloro-5'-(8-indol-l-yl-octylcarbamoyl)- [1,1';3*,1"]- 
terphenyl-2'-yloxy]-pentanoic acid, ethyl ester (0.409 g, 0.573 mmol) and IN KOH 
(1.15 ml) in THF (6 ml) and methanol (3 ml) was stirred under nitrogen. After ~18h, 
the reaction mixture was concentrated in vac. The residue was suspended in water 
(25 ml) and acidified with 2 N HC1 (1.15 ml) then extracted with EtO Ac (3 x 25 ml). 
The combined organics were washed with water (3 x 10 ml), brine (2x10 ml), dried 
over Na,S0 4 , filtered and the filtrate concentrated in vac and dried. The residue was 
purified by preparatory plate chromatography (50% EtOAc/Hex) to give the title 
compound as a light yellow foam (0.249 g, 63%); dec. > 50°C;.'H NMR (400 MHz, 
DMSO-4,) 8 1.12-1.32 (m, 12H), 1.44-1.53 (m, 2H), 1.67-1.76 (m, 2H), 1.87 (t, J = 
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To a stirred solution of 6-bromo-l-hexanol (1.086 g, 6 mmol) in THF (8 ml) 
was added p-anisoylchloride (1.228 g, 7.2 mmol) followed by triethylamine (0.91 1 g, 
9 mmol). After ~18h, the mixture was concentrated in vac. The residue was taken up 
in EtOAc and washed with water (3 x 10 ml), brine (2 x 10 ml), dried over Na 2 S0 4 , 
5 filtered and the filtrate concentrated in vac and dried. The residue was purified by 
flash chromatography (2%, 50% EtOAc/Hex) to give the desired product as a 
colorless oil (1.405 g, 74%); ! H NMR (400 MHz, DMSO-^) 5 1.36-1.47 (m, 4H), 
1.65-1.73 (m, 2H), 1.77-1.84 (m, 2H), 3.52 (t, J = 6.6 Hz, 2H), 3.82 (s, 3H), 4.21 (t, J 
= 6.6 Hz, 2H), 7.01-7.05 (m, 2H), 7.88-7.92 (m, 2H); IR (film) 2930, 1710, 1605, 
10 1510, 1260 cm* 1 ; mass spectrum[EI], m/z 314 (M + ). 

step 2 4-methoxvbenzoic acid. 6-azidohexyl ester 

A mixture of 4-methoxybenzoic acid, 6-bromohexylester (1.384 g, 4.391 
mmol) and sodium azide (1.427 g, 21.954 mmol) in DMF (15 ml) was stirred at room 

15 temperature under nitrogen. After 4h, the reaction mixture was poured into water 
(100 ml) and extracted with EtOAc (4 x 30 ml). The combined organics were washed 
with water (3 x 15 ml), brine (2 x 15 ml), dried over Na^SO^ filtered and the filtrate 
concentrated in vac and dried. The residue was purified by flash chromatography (3% 
EtOAc/Hex) to give the desired product as a colorless oil (1.136 g, 93%); 'H NMR 

20 (400 MHz, DMSO-J,) 8 1.36-1.44 (m, 4H), 1.51-1.58 (m, 2H), 1.66-1.72 (m, 2H), 
3.31 (t, J = 6.8 Hz, 2H), 3.82 (s, 3H), 4.21 (t, J = 6.6 Hz, 2H), 7.01-7.05 (m, 2H), 
7.88-7.92 (m, 2H); IR (film) 2940, 2100, 1720, 1605, 1520, 1260 cm" 1 ; mass 
spectrum[(+)ESI], m/z 278 (M+H) + . 

25 step 3 4-methoxvbenzoic acid. 6-aminohexyl ester 

A mixture of 4-methoxybenzoic acid, 6-azidohexyl ester (1.119 g, 4.035 
mmol), triphenylphosphine (1.164 g, 4.439 mmol), and water (0.08 ml) in THF was 
stirred under nitrogen at room temperature. After -144h, the reaction mixture was 
diluted with EtOAc (50 ml), dried over Na^SO^ filtered and the filtrate concentrated 

30 in vac and dried. The residue was purified by flash chromatography (2x)(alumina, 
chloroform to 10% MeOH/CHCl 3 gradient) to give the desired product as a light 



\ 
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mmol), triphenylphosine (0.109 g, 0.417 mmol), and DEAD (0.073 g, 0.417 mmol) in 
THF (4 ml) was stirred under nitrogen. After ~18h, the reaction mixture was 
concentrated in vac and purified by preparatory plate chromatography (2x)(30% 
EtO Ac/Hex) to give the product as a yellow glass-like solid (0.132 g, 62%); 'H NMR 
5 (400 MHz, DMSO-rf 5 ) 5 1.15-1.30 (m, 8H), 1.45-1.53 (m, 2H), 1.67-1.76 (m, 2H), 
3.21-3.27 (m, 2H), 3.55-3.60 (m, 2H), 3.72-3.76 (m, 2H), 3.79 (s, 3H), 4.13 (t, J = 7.0 
Hz, 2H), 6.38 (dd, J = 0.66, 2.48 Hz, 1H), 6.68-6.72 (m, 2H), 6.94-6.99 (m, 1H), 7.06- 
7.10 (m, 1H), 7.32 (d, J = 3.1 Hz, 1H), 7.38-7.46 (m, 5H), 7.48-7.52 (m, 1H), 7.57- 
7.60 (m, 2H), 7.66-7.68 (m, 2H), 7.78-7.82 (m, 2H), 7.88 (s, 2H), 8.55 (t, J = Hz, 1H); 
10 IR (KBr) 3400 (broad), 2920, 1720, 1630, 1600, 1260 cm 1 ; mass spectrum 
[(+)APCI], m/z 763 (M+H) + . 

step 3 4-f 2-r3.3"-Dichloro-5'-('8-indo1-l -vl -octvlcarhamovivri . 1 ':3'. 1 "lterphenvl-2'- 
yloxyl-ethoxv) benzoic acid 

15 The title compound was prepared as a light green solid (0.073 g, 62%) from 

4-{2-[3,3"-Dichloro-5'-(8-indol-l-y]-octylcarbamoyl)-[l,l , :3M"]terphenyl-2'-yloxy]- 
ethoxy) benzoic acid, methyl ester using a procedure' similar to step 4 of example 165; 
dec. > 65°C; 'H NMR (400 MHz, DMSO-^) 5 1.16-1.30 (m, 8H), 1.44-1.53 (m, 2H), 
1.67-1.76 (m, 2H), 3.20-3.26 (m, 2H), 3.56-3.60 (m, 2H), 3.72-3.76 (m, 2H), 4.12 (t, J 

20 = 7.0 Hz, 2H), 6.37 (dd, J = 0.66, 3.1 Hz, 1H), 6.66-6.70 (m, 2H), 6.94-6.99 (m, 1H), 
7.06-7.10 (m, 1H), 7.32 (d, J = 3.1 Hz, 1H), 7.38-7.52 (m, 6H), 7.57-7.60 (m, 2H), 
7.67 (t, J = 1.8 Hz, 2H), 7.76-7.80 (m, 2H), 7.88 (s, 2H), 8.55 (t, J = 5.7 Hz, 1H), 
12.54 (broad s, 1H); IR (KBr) 3420, 2920, 1680, 1600, 1260, 1160 cm 1 ; mass 
spectrum [(-)APCI], m/z 747 (M-H)"; Anal. Calcd. for Q^Cl^O,: C, 70.49; H, 

25 5.65; N, 3.74, Found: C, 70. 12; H, 6.01 ; N, 3.44. 

Example 166 

4-Methoxvben zoic acid 6-rr2'-carboxvmethnyv-3.3"-dichlnro-ri.l ':3M "Iter- 
phenvl-5'-carbonvl)-amino1-hexvI ester 

30 



step 1 4-methoxvbenzoic acid. 6-bromohexvlester 
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Example 167 

r3.3".Dichloro-5'-f6-hvdroxv-hexvlcarbamovn-ri.l , ;3'.l"1terphenvl-2'- 
vloxvlacetic acid 

5 

The title compound was prepared as a white foam (0.61 g, 46%) from 4- 
Methoxybenzoic acid 6-[(2 , -carboxymethoxy-3,3"-dichloro-[l,r;3',l"]terphenyl-5'- 
carbonyl)-amino]-hexyl ester using a procedure similar to step 4 of example 165. The 
crude product was purified by preparatory chromatography(3x): first with 10% 

10 MeOH/CHCl 3 , secondly with 30% EtOAc/Hex and 1% formic acid, and thirdly with 
EtOAc; dec. > 65°C; 'H NMR (400 MHz, DMSO-J tf ) 8 1.26-1.33 (m, 4H), 1.35-1.44 
(m, 2H), 1.46-1.55 (m, 2H), 3.21-3.38 (m, 4H), 3.84 (s, 2H), 4.32 (t, J = 5 Hz, 1H), 
7.44-7.51 (m, 4H), 7.56-7.59 (m, 2H), 7.68-7.70 (m, 2H), 7.86 (s, 2H), 8.56 (t, J = 5 
Hz, 1H), 12.65 (broad s, 1H); IR (KBr) 3340, 2940, 1740, 1640, 1540, 1450, 1210. 

15 cm' 1 ; mass spectrum [(-)ESI], m/z 514 (M-H) •; Anal. Calcd. for 
C 27 H 27 Cl 2 NO 5 0.5H 2 O0.15EtOAc: C, 61.21; H, 5.46; N, 2.60, Found: C, 61.36; H, 
5.46; N, 2.51. 

Example 168 

20 f2-r3.3 M -Dichloro-5'-f8-indol-l-vl-octvlcarbamovn-n.1':3'.l"lterohenvN2'- 
yloxvl-ethoxvlacetic acid 

step 1 {2 -^3.3"-Dichloro-5'-('8-indol-l-vl-octvlcarbamovlVfl■l':3'■^"^terphenvl-2^- 
yloxvl-ethoxy 1 acetic acid, methyl ester 

25 To a stirred solution of N-(8-indol-l-yl-octyl)-3,5-&i's(3-chlorophenyl)-4-(2- 

hydroxyethoxy)benzamide (0.629 g, 1 mmol) in THF (10 ml) under nitrogen at room 
temperature was sodium hydride (0.055 g, 2.3 mmol). The mixture was refluxed for 
45 minutes, cooled and methylbromoacetate (0.189 g, 1.2 mmol), 15-crown-5 ether 
(0.022 g, 0.1 mmol), and tetrabutylammoniumiodide (0.037 g, 0.1 mmol) were added. 

30 The mixture was refluxed. After 6h, the reaction mixture was quenched with water 
and then diluted with water (100 ml) and extracted with EtOAc. This gave a thick 
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yellow oil (.0796 g, 78%); 'H NMR (400 MHz, DMSO-^) 8 1.18-1.40 (m, 6H), 1.63- 
1.71 (m, 2H), 2.50 (t, J = 6.4 Hz, 2H), 3.82 (s, 3H), 4.21 (t, J = 6.6 Hz, 2H), 7.01-7.06 
(m, 2H), 7.87-7.92 (m, 2H); IR (KBr) 3410 (broad), 2940, 1710, 1605, 1510, 1260 
cm' 1 ; mass spectrum[(+)ESI], m/z 252 (M+H) + . 

step 4 4-Methoxvbenzoic acid 6-r(2'-hvdroxyethoxv-3.3"-dichloro-ri.r:3'.l"1ter- 
phenyl-5'-carbonyP-arnino1-hexvl ester 

The product was prepared as a colorless, viscous oil (0.675 g, 71%) from 3,5- 
&/.y(3-chlorophenyl)-4-(2-hydroxyethoxy)benzoic acid (0.605 g, 1.5 mmol) and 4- 
methoxybenzoic acid, 6-aminohexyl ester (0.565 g, 2.25 mmol) using a procedure 
similar to step 3 of example 164; 'H NMR (400 MHz, DMSO-^) 1.33-1.46 (m, 4H), 
1.50-1.58 (m. 2H),1.65-1.73 (m, 2H), 3.10-3.15 (m, 2H), 3.22-3.30 (m, 4H), 3.80 (s, 
3H), 4.21 (t, J = 6.6 Hz, 2H), 4.44 (t, J = 6.6 Hz, 1H), 6.99-7.03 (m, 2H), 7.45-7.52 
(m, 4H), 7.57-7.61 (m, 2H), 7.69 (s, 2H), 7.85-7.91 (m, 4H), 8.56 (t, J = 5.5 Hz, 1H); 
IR (film) 3350, 2940, 1710, 1640, 1605, 1540, 1510, 1275 cm 1 ; mass 
spectrum[(+)ESI], m/z 636 (M+H) + . 

step 5 4-Methoxvbenzoic acid 6-rr2'-carboxvmethoxv-3.3"-dichloro-n.l':3'.l"1ter- 
phenvI-5'-carbonvlVaminol-hexyl ester 

The title compound was prepared as a white solid (0.279 g, 42%) from 4- 
Methoxybenzoic acid 6-[(2 , -hydroxyethoxy-3,3"-dichloro-[l,l*;3 , ,l"]terphenyl-5'- 
carbonyl)-amino]-hexyl ester using a procedure similar to step 3 of example 1. The 
crude product was purified by preparatory plate chromatography (10% MeOH/CHCl 3 ) 
and then flash chromatography (35% EtOAc/Hex with 1% formic acid) ; dec. 129- 
133°C; 'H NMR (400 MHz, DMSO-^) 8 1.34-1.46 (m, 4H), 1.50-1.58 (m, 2H),1.65- 
1.73 (m, 2H), 3.24-3.35 (m, 2H), 3.81 (s, 3H), 3.84 (s, 2H), 4.21 (t, J = 6.6 Hz, 2H), 
6.99-7.03 (m, 2H), 7.44-7.51 (m, 4H), 7.55-7.58 (m, 2H), 7.67-7.69 (m, 2H), 7.85- 
7.90 (m, 4H), 8.56 (t, J = 5.5 Hz, 1H), 12.65 (broad s, 1H); IR (KBr) 3340, 2940, 
1710, 1605, 1550, 1260, 1170 cm- 1 ; mass spectrum [(+)APCI], m/z 650 (M+H) + ; 
Anal. Calcd. for C3 5 H 33 Cl,NO 7 0.25H 2 O: C, 64.17; H, 5.15; N, 2.14, Found: C, 63.92; 
H, 5.09; N, 2.04. 
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mmol), portionwise. After the addition, the mixture was stirred for 20 minutes 
followed by the dropwise addition of MEMC1 (9.966 g, 80 mmol). The mixture was 
stirred at ~4°C for 20 minutes and then at room temperature for 24h. The reaction 
mixture was then concentrated to dryness and the residue diluted with EtOAc (300 
5 ml) and washed with IN NaOH (3 x 50 ml), water (2 x 50 ml), brine (2 x 50 ml), 
dried over Na^O^ filtered and the filtrate concentrated in vac and dried. The residue 
was purified by flash chromatography (Hex, 10% and 20% EtOAc/Hex) to give the 
product as a white solid (19.209 g, 83%); mp 68-72°C; ! H NMR (400 MHz, DMSO- 
d 6 ) 5 3.27 (s, 3H), 3.54-3.56 (m, 2H), 4.00-4.04 (m, 2H), 5.24 (s, 2H), 8.34 (s, 2H), 
10 9.85 (s, 1H); IR (KBr) 3410, 2880, 1700, 1540, 1360 cm' 1 ; mass spectrum [EI], m/z 
462 M + . 

step 2 3,5-diphenvl-4-r(2-methoxvethoxv)methoxv1-benzaldehyde 

A mixture of 3,5-diiodo-4-(2-methoxyethoxymethyloxy)-benzaIdehyde 

15 (19.094 g, 41.327 mmol), Pd(OAc) 2 (0.185 g, 0.02 mmol), phenylboronic acid (1 1.429 
g, 90.920 mmol) andBa(OH) 2 -8H 2 0 (39.1 14 g, 123.981 mmol) in DME (700 ml) and 
water (110 ml) was refluxed. After 90 minutes, the reaction mixture was cooled, 
concentrated to about 400 ml and the residue extracted with EtOAc (1 x 300 ml, 3 x 
100 ml). The combined organics were washed with saturated NaHC0 3 (3 x 75 ml), 

20 water (2 x 75 ml), brine (2 x 75 ml), dried over Na^C, filtered and the filtrate 
concentrated in vac and dried. The residue was purified by flash chromatography 
(hexane, 5% and 12% EtO Ac/Hex) to give the product as a light yellow viscous oil 
(11.645 g, 78%); l H NMR (400 MHz, DMSO-J 6 ) 5 2.79-2.82 (m, 2H), 2.89-2.92 (m, 
2H), 3.02 (s, 3H), 4.42 (s, 2H), 7.42-7.46 (m, 2H), 7.48-7.54 (m, 4H), 7.62-7.66 (m, 

25 4H), 7.91 (s, 2H), 10.07 (s, 1H); IR (film) 3050, 2880, 1690,1580 cm 1 ; mass 
spectrum [EI], m/z 362 M*. 

step 3 1 -r3.5-diphenvl-4-rr2-methoxvethoxv > )methoxv1- 1 -vl~[hexan- 1 -ol 

To a stirred solution of n-pentylmagnesium bromide in diethylether (3.75 ml 
30 of a 2M solution) under nitrogen at 0°C was added a solution of 3,5-diphenyl-4-[(2- 
methoxyethoxy)methoxy]-benzaldehyde (1.812 g, 5 mmol) in diethylether (13 ml), 
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emulsion which was separated by acidfying the mixture with IN HC1. The combined 
extracts were washed with water (2x15 ml), brine (2x15 ml), dried over NajSO,,, 
filtered and the filtrate concentrated in vac and dried. The residue was purified by 
flash chromatography (15%, 20% EtOAc/Hex) and then preparatory plate 
chromatography (50% EtOAc/Hex) to give the desired product as a viscous, hazy oil 
(0.400 g, 57%); 'H NMR (400 MHz, DMSO-d 6 ) 8 1.16-1.31 (m, 8H), 1.45-1.53 (m, 
2H), 1.68-1.76 (m, 2H), 3.20-3.26 (m, 4H), 3.45-3.48 (m, 2H), 3.58 (s, 3H), 3.71 (s, 
2H), 4.12 (t, J = 6.8 Hz, 2H), 6.37 (dd, J = 0.8, 3.1 Hz, 1H), 6.95-6.99 (m, 1H), 7.06- 
7.10 (m, 1H), 7.32 (d, J = 3.1 Hz, 1H), 7.40-7.52 (m, 6H), 7.57-7.60 (m, 2H), 7.67- 
7.70 (m, 2H), 7.87 (s, 2H), 8.52 (t, J = 4.83 Hz, 1H); IR (film) 3300, 2800, 1750, 
1630, 1540, 1470, 1220 cm' 1 ; mass spectrum [(+)APCI], m/z 701 (M+H) + . 

step 2 f 2-r3.3"-Dichloro-5'-( 8-indoI- 1 -vl-octvlcarbamovlV n.l':3'.l "lterphenvl-2'- 
yloxyl-ethoxy} acetic acid 

The title compound was prepared as a white foam (0.172 g, 47%) from 
{2-[3,3"-Dichloro-5'-(8-indol-l-yl-octylcarbamoyl)-[l,l , :3',l"]terphenyl-2 , -yloxy]- 
ethoxy} acetic acid, methyl ester using a procedure similar to step 4 of example 165; 
dec. >50°C; 'H NMR (400 MHz, DMSO-d s ) 6* 1.16-1.32 (m, 8H), 1.44-1.53 (m, 
2H),1.67-1.76 (m, 2H), 3.17-3.42 (m, 6H), 3.61 (s, 2H), 4.12 (t, J = 7 Hz, 2H), 6.37 
(d, J = 3.1 Hz, 1H), 6.95-6.99 (m, 2H), 7.06-7.10 (m, 2H), 7.32 (m, 1H), 7.41-7.55 
(m, 6H), 7.57-7.60 (m, 2H), 7.68-7.77 (m, 2H), 7.87 (s, 2H), 8.54 (t, J = 5.5 Hz, 1H), 
12.50 (broad s, 1H); IR (KBr) 3410, 2940, 1625, 1560, 1540, 1460, 1220, 1130 cm 1 ; 
mass spectrum [(+)APCI], m/z 687 (M+H) + ; Anal. Calcd. for C3 9 H4oCl 2 N 2 0 5 0.5H 2 O: 
C, 67.24; H, 5.93; N, 4.02, Found: C, 67.26; H, 6.02; N, 3.96. 

Example 169 

(5 , -Hexvl-ri.r;3M"lterphenvI-2'-vloxv^acetic acid 



step 1 3.5-diiodo-4-C2-methoxyethoxvmethvloxv')-benzaldehyde 

To a stirred solution of 3,5-diiodo-4-hydroxybenzaldehyde (18.696 g, 50 
mmol) in THF (360 ml) under nitrogen at - 0°C was added sodium hydride (2.6 g, 1.3 
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3.38 (s, 3H), 3.84 (s, 2H), 7.17 (s, 2H), 7.34-7.39 (m, 2H), 7.41-7.46 (m, 4H), 7.54- 
7.57 (m, 4H); IR (film) 2930, 1760, 1200 cm' 1 ; mass spectrum [EI], m/z 402 M + . 

step 6 ( 5'-Hexvl-r 1 . 1 '.3'. 1 "lterphenvl-2'-vloxv')acetic acid 

The title compound was prepared as a white solid (0.559 g, 67%) from (5- 
Hexyl-[l,l';3',l"]terphenyl-2'-yloxy)acetic acid, methyl ester (0.870 g, 2.161 mmol) 
using a procedure similar to step 4 of example 165; mp 87-89°C; 'H NMR (400 MHz, 
DMSO-^) 5 0.82-0.86 (m, 3H), 1.22-1.37 (m, 6H), 1.56-1.64 (m, 2H), 2.61 (t, J = 7.5 
Hz, 2H), 3.71 (s, 2H), 7.16 (s, 2H), 7.32-7.37 (m, 2H), 7.39-7.44 (m, 4H), 7.54-7.59 
(m, 4H), 12.47 (broad s, 1H); IR (KBr) 3450, 2920, 1725, 1420, 1210 cm 1 ; mass 
spectrum [EI], m/z 388 M + ; 

Anal. Calcd. for C 26 H 28 0 3 : C, 80.38; H, 7.26; N, 0.00, 
Found: C, 79.99; H, 7.24; N, 0.13. 

Example 170 

(5'-NonvI-ri.l':3'.l"1terp henvl-2'-vloxvWetic acid 

The title compound was prepared as a white solid (0.346 g, 20%) from 3,5- 
diphenyl-4-[(2-methoxyethoxy)methoxy]-benzaldehyde (1.450 g, 4 mmol) and n- 
octylmagnesium bromide (6 ml of a 1M solution in Et 2 0) using a procedure similar to 
steps 3 through 6 of example 169; mp 63-65°C; 'H NMR (400 MHz, DMSO-^ s ) 5 
0:83 (t, J = 6.8 Hz, 3H), 1.18-1.36 (m, 12H), 1.56-1.64 (m, 2H), 2.61 (t, J = 7.5 Hz, 
2H), 3.71 (s, 2H), 7.15 (s, 2H), 7.32-7.37 (m, 2H), 7.39-7.44 (m, 4H), 7.54-7.58 (m, 
4H), 12.47 (broad s, 1H); IR (KBr) 3450, 2920, 1725, 1430, 1220 cm '; mass 
spectrum [(-)ESI], m/z 429 (M-H)"; Anal. Calcd. for C 29 H 34 0 3 : C, 80.89; H,7.96; N, 
0.00, Found: C, 80.71; H, 8.28; N, 0.05. 

Example 171 

(5'-Tridecvl-ri.r;3M"1terp henvl.2'-vloxv)aceticacid 



The title compound was prepared as a white solid (0.479 g, 20%) from 3,5- 
diphenyl-4-[(2-methoxyethoxy)methoxy3-benzaldehyde (1.812 g, 5 mmol) and n- 
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dropwise. After the addition, the reaction mixture was stirred at room temperature for 
3h, then poured into an NH 4 C1 solution (5 g in 30 ml water). The aqueous layer was 
extracted with Et 2 0 and the combined extracts were washed with water (2 x 50 ml), 
brine (2 x 50 ml), dried over Na^C^, filtered and the filtrate concentrated in vac and 
dried. The residue was purified by flash chromatography (1 1% and 20% EtO Ac/Hex 
and EtOAc) to give the product as a viscous oil (1.394 g, 64%); 'H NMR (400 MHz, 
DMSO-4*) 5 0.82-0.88 (m, 3H), 1.23-1.35 (m, 5H), 1.37-1.46 (m, 1H), 1.58-1.68 (m, 
2H), 2.75-2.78 (m, 2H), 2.86-2.90 (m, 2H), 3.01 (s, 3H), 4.30 (s, 2H), 4.57 (t, J = 6.4 
Hz, 1H), 5.16 (broad s, 1H), 7.29 (s, 2H), 7.34-7.39 (m, 2H), 7.44-7.49 (m, 4H), 7.54- 
7.59 (m, 4H); IR (film) 3430, 2940, 1450 cm" 1 ; mass spectrum [EI], m/z 434 M + . 

step 4 2.6-diphenvl-3-hexyl-phenol 

To a stirred solution of l-[3,5-diphenyl-4-[(2-methoxyethoxy)methoxy]-l- 
yl]hexan-l-ol (1.361 g, 3.132 mmol) and triethylsilane (3.642 g, 31.32 mmol) in 
methylene chloride (20 ml) under nitrogen was added trifluoracetic acid (7.142 g, 
62.64 mmol). After - 24h, the reaction mixture was poured into a saturated NaHCOj 
solution (50 ml) with stirring. The aqueous layer was extracted with methylene 
chloride (3 x 20 ml). The combined extracts were washed with saturated NaHC0 3 
solution (2 x 20 ml), brine (1 x 50 ml), dried over Na 2 S0 4 , filtered and the filtrate 
concentrated in vac and dried. The residue was purified by flash chromatography 
(hexane and 1% EtO Ac/Hex) to give the product as a colorless oil (0.892 g, 86%); 'H 
NMR (400 MHz, DMSO-rf fi ) 5 0.84-0.88 (m, 3H), 1.44-1.36 (m, 6H), 1.55-1.63 (m, 
2H), 2.56 (t, J = 7.7 Hz, 2H), 7.02 (s, 2H), 7.31-7.35 (m, 2H), 7.40-7.45 (m, 4H), 
7.52-7.56 (m, 4H), 8.04 (s, 1H); IR (film) 3560, 2940, 1470 cm '; mass spectrum [EI], 
m/z 330 M + . 

ste P 5 r5'-Hexvl-n,l';3M"]terDhenvl-2'-vloxv^cetic acid, methyl 

The product was prepared as a colorless oil (0.883 g, 82%) from 2,6-diphenyl- 
3-hexyl-phenol (0.879 g, 2.66 mmol) and methyl bromoacetate (0.488 g, 3.192 mmol) 
using a procedure similar to step 3 of example 165; 'H NMR (400 MHz, DMSO-^) 5 
1.33-1.38 (m, 3H), 1.25-1.38 (m, 6H), 1.57-1.66 (m, 2H), 2.63 (t, J = 7.5 Hz, 2H), 
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step 2 3.5-diphenyl-4-rf2-methoxvethoxy)methoxy1-phenvl decyl ether 

To a stirred solution of 3,5-diphenyl-4-[(2-methoxyethoxy)methoxy]-phenol 
(0.946 g, 2.7 mmol) in DMF (15ml) was added K 2 C0 3 (0.746 g, 5.4 mmol) and 
iododecane (1.632 g, 5.4 mmol). The reaction mixture was warmed to ~ 63°C. After 
5 ~20h, additional K 2 C0 3 (0.373 g, 2.7 mmol) and iododecane (0.816 g, 2.7 mmol) were 
added. Heating was continued for an additional 20h followed by stirring at room 
temperature for ~ 20h. The reaction mixture was concentrated in vac and the residue 
taken up in EtOAc (50 ml) and water (20 ml). The layers were shaken and separated 
and the organic layer was washed with water (3 x 10 ml), brine (2 x 10 ml), dried over 

10 Na^O^ filtered and the filtrate concentrated in vac and dried. The residue was 
purified by flash chromatography (hexane and 5% EtO Ac/Hex) to give the product as 
a brown oil (0.897 g, 68%); 'H NMR (400 MHz, DMSO-rf 6 ) 8 0.83-0.88 (m, 3H), 
1.20-1.37 (m, 12H), 1.37-1.46 (m, 2H), 1.68-1.76 (m, 2H), 2.71-2.75 (m, 2H), 2.86- 
2.88 (m, 2H), 3.01 (s, 3H), 4.03 (t, J = 6.4 Hz, 2H), 4.22 (s, 2H), 6.87 (s, 2H), 7.34- 

15 7.39 (m, 2H), 7.42-7.48 (m, 4H), 7.56-7.60 (m, 4H); IR (film) 2940, 1590, 1460, 1 190 
cm" 1 ; mass spectrum [(+)ESI], m/z 508 (M+NH 4 )\ 

step 3 2.6-diphenyl-4-decyloxy-phenol 

A mixture of 3,5-diphenyl-4-[(2-methoxyethoxy)methoxy]-phenyl decyl ether 

20 (0.880 g, 1.793 mmol) and ZnBr 2 (2.019 g, 8.967 mmol) in methylene chloride (10 
ml) under nitrogen was stirred at room temperature. After ~ 48h, the reaction mixture 
was concentrated in vac and the residue was taken up in EtOAc (60 ml) and saturated 
NaHC0 3 solution (20 ml). The layers were shaken and separated and the organic 
layer was washed with saturated NaHC0 3 solution (2 x 10 ml), water (3x10 ml), 

25 brine (1 x 10 ml), dried over NaoS0 4 , filtered and the filtrate concentrated in vac and 
dried. The residue was purified by flash chromatography (hexane and 1% 
EtO Ac/Hex) to give the product as a light brown oil (0.571 g, 79%); *H NMR (400 
MHz, DMSO-4j) 5 0.83-0.88 (m, 3H), L20-1.36 (m, 12H), 1.36-1.45 (m, 2H), 1.65- 
1.73 (m, 2H), 3.96 (t, J = 6.6 Hz, 2H), 6.77 (s, 2H), 7.31-7.36 (m, 2H), 7.40-7.45 (m, 

30 4H), 7.54-7.58 (m, 4H), 7.80 (s, 1H); IR (film) 3550, 2940, 1600, 1460, 1180 cm 1 ; 
mass spectrum [EI], m/z 402 M + . 
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dodecylmagnesiumbromide (7.5 ml of a 1M solution in Et 2 0) using a procedure 
similar to steps 3 through 6 of example 169; mp partially melts 58-62°C, resolidifies 
and melts 69-71°C; 'H NMR (400 MHz, DMSO-d 6 ) 5 0.81-0.86 (m, 3H), 1.17-1.34 
(m, 20H), 1.56-1.64 (m, 2H), 2.61 (t, J = 7.5 Hz, 2H), 3.71 (s, 2H), 7.15 (s, 2H), 7.32- 
7.37 (m, 2H), 7.39-7.44 (m, 4H), 7.54-7.58 (m, 4H), 12.47 (broad s, 1H); IR (KBr) 
3450, 2920, 1725, 1470, 1220 cm" 1 ; mass spectrum [(-)ESI], m/z 485 (M-H)"; Anal. 
Calcd. for C 33 H 42 0 3 : C, 81.44; H, 8.70; N, 0.00, Found: C, 81.27; H, 8.68; N, 0.01. 

Example 172 

(5 , -Decvloxv-ri.l , :3 , .l "1terDhenvl-2'-v»oxvWetic acid 

step 1 3.5-diphenvl-4-r(2-m ethoxvethoxv')methoxvl-pheno1 

A solution of 3,5-diphenyl-4-[(2-methoxyethoxy)methoxy]-benzaldehyde 
(7.279 g, 20.084 mmol) and m-CPBA (4.159 g, 24.101 mmol) was refluxed. After 
19h, the reaction mixture was cooled, concentrated in vac and the residue taken up in 
EtOAC (-80 ml) and washed with saturated NaHCOj solution (4 x 30 ml), brine (2 x 
30 ml), dried over Na 2 S0 4 , filtered and the filtrate concentrated in vac and dried. The 
residue was dissolved in THF (72 ml) and methanol (48 ml) and IN KOH (30 ml) 
was added. The reaction mixture was stirred for - 24h and then concentrated in vac 
to about 40 ml. The residue was diluted with water (50 ml), acidified with 2N HC1 to 
pH 3, and extracted with EtOAc (1 x 50 ml, 3 x 30 ml). The combined organics were 
washed with water (2 x 20 ml), brine (2 x 20 ml), dried over NajSO,, filtered and the 
filtrate concentrated in vac and dried. The residue was purified by flash 
chromatography (10%, 15%, and 20% EtOAc/Hex) to give an orange solid which was 
then recrystallized from methylene chloride and hexane to give the product as a peach 
solid (4.042 g, 58%); mp 103.5-108°C; 'H NMR (400 MHz, DMSO-^) 8 2.69-2.72 
(m, 2H), 2.84-2.87 (m, 2H), 3.00 (s, 3H), 4.18 (s, 2H), 6.71 (s, 2H), 7.31-7.36 (m, 
2H), 7.40-7.45 (m, 4H), 7.49-7.54 (m, 4H), 9.48 (s, 1H); IR (KBr) 3340, 2900, 1600, 
1425, 1190, 1080 cm-'; mass spectrum [(+)ESI], m/z 368 (M+NH 4 ) + . 
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from hexane to give the product as a white solid (5.837 g, 79%); mp 164-167°C; 'H 
NMR (400 MHz, DMSO-</ d ) 5 7.09-7.13 (m, 6H), 7.16 (s, 2H), 7.20-7.25 (m, 3H), 
7.29-7.35 (m, 6H); IR (KBr) 3480, 3020, 1475, 1 160 cm' 1 . 

5 step 2 2.6-diphenvl-4-trityl-phenol 

A mixture of Pd(OAc) 2 (0.094 g, 0.06 mmol), phenylboronic acid (2.817 g, 
23.1 mmol) Ba(OH) 2 -8H 2 0 (6.625 g, 21 mmol) and 2,6-dibromo-4-trityl-phenol (3.46 
g, 7 mmol) in DME (112 ml) and water (28 ml) was refluxed. After - 66h, the 
reaction was cooled and concentrated in vac to about 20 ml. The residue was 

10 acidified with 2N HC1 (35 ml) and extracted with EtOAc (5 x 30 ml). The combined 
organics were washed with water (3 x 30 ml), brine (2 x 20 ml), dried over Na^SC)*, 
filtered and the filtrate concentrated in vac and dried. The residue was purified by 
flash chromatography: first on silica (1%, 60% EtO Ac/Hex) and then on alumina 
(33% chloroform/hexane). This gave a solid which was recrystallized from methyl-t- 

15 butyl ether to give the product as a white solid (0.910 g, 27%); mp 212-215°C; 'H 
NMR (400 MHz, DMSO-tf d ) 5 6.97 (s, 2H), 7.16-7.42 (m, 25H), 8.34 (s, 1H); IR 
(KBr) 3505, 3025, 1600, 1420 cm 1 ; mass spectrum [(+)FAB], m/z 488 M*;- Anal. 
Calcd. for C 37 H 2a O: C, 90.95 H, 5.78; N, 0.00, Found: C, 90.76; H,5.81; N, 0.00. 

20 step 3 r5'-Tetradecvloxv-n.l':3'.l"1terphenvl-2'-vloxv'>acetic acid 

The title compound was prepared as a white solid (0.355 g, 43%) from 2,6- 
diphenyl-4-trityl-phenol (0.733 g, 1.5 mmol) and methyl bromoacetate (0.281 g, 1.8 
mmol) using a procedure similar to steps 3 and 4 of example 165; mp 21 1-214°C; 'H 
NMR (400 MHz, DMSO-d 6 ) 8 3.77 (s, 2H), 7.10 (s, 2H), 7.17-7.26 (m, 9H ), 7.29- 

25 7.40 (m, 12H), 7.43-7.47 (m, 4H), 12.49 (s, 1H); IR (KBr) 3430, 3075, 1730, 1420, 
1210 cm- 1 ; mass spectrum [(-)ESI], m/z 545 (M-H) "; Anal. Calcd. for C 39 H 30 O 3 : C, 
85.69 H, 5.53; N, 0.00, Found: C, 85.54; H,5.74; N, -0.04. 
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step4 r5'-Decvloxv-n .l':3'. l"1teq3henvl-2'-vIoxv'>acetic acid 

The title compound was prepared as a white solid (0.383 g, 65%) from 2,6- 
diphenyl-4-decyloxy-phenol (0.517 g, 1.284 mmol) using a procedure similar to steps 
5 and 6 of example Q; mp partially melts 88-90°C, resolidifies, and melts 98-99°C; 
'H NMR (400 MHz, DMSO-<f fi ) 8 0.81-0.87 (m, 3H), 1.17-1.35 (m, 12H), 1.35-1.44 
(m, 2H), 1.66-1.74 (m, 2H), 3.64 (s, 2H), 4.01 (t, J = 6.4 Hz, 2H), 6.86 (s, 2H), 7.33- 
7.38 (m, 2H), 7.39-7.44 (m, 4H), 7.56-7.60 (m, 4H), 12.43 (s, 1H); IR (KBr) 3450, 
2910, 1725, 1460, 1190 cm 1 ; mass spectrum [(-)ESI], m/z 459 (M-H)"; Anal. Calcd. 
for C 30 H 36 O 4 : C, 78.23; H, 7.88; N, 0.00, Found: C, 78.03; H, 7.83; N, 0.10. 

Example 173 

(5 , -Tetradec vloxv.ri.l':3'.l"1ternhenvl-2 , -vloyv^ar < >tir aHH 

The title compound was prepared as a white solid (0.556 g, 43%) from 3,5- 
diphenyl-4-[(2-methoxyethoxy)methoxy]-phenol (0.876 g, 2.5 mmol) and 1- 
bromotetradecane (1.387 g, 5 mmol) using a procedure similar to steps 2 through 4 of 
example 172; mp 89-90°C; 'H NMR (400 MHz, DMSO-<f 6 ) 5 0.83 (t, 6.6 Hz, 3H), 
1.17-1.35 (m, 20H), 1.35-1.44 (m, 2H), 1.65-1.74 (m, 2H), 3.64 (s, 2H), 4.01 (t, J = 
6.4 Hz, 2H), 6.86 (s, 2H), 7.33-7.38 (m, 2H), 7.39-7.44 (m, 4H), 7.56-7.60 (m, 4H), 
12.44 (s, 1H); IR (KBr) 3425, 2925, 1725, 1460, 1200 cm"'; mass spectrum [EI], m/z 
516 M + ; Anal. Calcd. for C34H44O4: C, 79.03; H.8.58; N, 0.00, Found: C, 78.66; H, 
8.47; N, -0.07. 

Example 174 

r5'-Tritvl-ri.l':3M"1terDhenvl.2'.vIoxv^c e tic arid 

step 1 2.6-dibromo-4-tritvl-phenol 

To a stirred suspension of p-triphenylmethylphenol (5.046 g, 15 mmol) in 
chloroform (25 ml) was added bromine (4.795 g, 30 mmol). The reaction mixture 
was stirred for 18h then concentrated in vac and dried. The residue was recrystallized 
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with EtOAc. The combined organic layers were washed with 2 N HC1 solution (3x), 
dried over MgS0 4 and concentrated in vacuo. The residue was purified by flash 
chromatography (30% EtOAc:hexane) to afford ZV-dodecyl-3 ,5-bis(m- 
trifluoromethylphenyl)-4-(2-hydroxyethoxy)benzamide (0.254 g, 93%) as a white 
5 solid. 'H NMR (CDC1 3 ) 5 7.90 (m, 2H); 7.82-7.76 (m, 4H); 7.65-7.56 (m, 4H); 6.22 
(bt, 1H); 3.45 (dd, 2H); 3.30 (m, 4H); 1.60 (m, 2H); 1.25 (m, 18H); 0.84 (m, 3H). 

step 3 

To a solution of iV-dodecyl-3,5-Z7i5 , (m-trifluoromethylphenyl)-4-(2-hydroxy- 
ethoxy)benzamide (0.254 g, 0.40 mmol) in CH 3 CN was added NMO (0.145 g, 0.89 
mmol) and TPAP (0.014 g, 0.04 mmol). The reaction was stirred at rt overnight. 
Additional NMO (0.045 g, 0.38 mmol) and TPAP (0.013 g, 0.04 mmol) were required 
as indicated by TLC. After stirring 48 h, 10 % NaHS0 3 solution was added and the 
resulting biphasic mixture was stirred vigorously for 30 min. Cone. HC1 (2 mL) was 
added and stirring was continued for 10 min. The layers were separated and the 
aqueous layer was extracted with EtOAc. The combined organics were washed with 
brine, dried over NajSO,,, and concentrated in vacuo. The residue was purified by 
flash chromatography (30% EtOAc:Hexane +1% Formic acid) followed by 
preparatory plate chromatography (30% EtOAc:Hexane +1% Formic acid) to afford 
the title compound (0.089 g, 34%) as a white solid, mp 154.3-158.2 °C; 'H NMR 
(DMSO-</ 6 ) 5 8.55 <t, 1H); 7.98-7.88 (m, 6H); 7.78-7.67 (m, 4H); 3.57 (s, 2H); 3.25 
(m, 2H); 1.50 (m, 2H); 1.23 (m, 18H); 0.82 (t, 3H); IR (KBr) 3275, 2900, 1725, 1600, 
1575, 1460, 1325, 1190, 1125, 1075, 775, 725, 700, 625 cm" 1 ; mass spectrum [(-)ESI], 
m/2 650 (M-H)-; Anal. Calcd. for C 3J H 39 F 6 N0 4 : C, 64.51; H, 6.03; N, 2.15, Found: C, 
62.50; H, 5.99; N, 2.01. 

Example %76 

O-Bromo-S-dodecvlcarbamovl-S'-triflu oromethvl-hiDhenvl-l-vloxv^acetic acid 
30 step 1 

N-Dodecyl-3-bromo-5-(m-trifluoromethylphenyl)-4-(2-hydroxyethoxy)- 
benzamide was prepared as a white solid (0.116 g, 51%) from 3-bromo-5-(m- 
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Example 175 

(5 , -DodecYlcarbamoyl-3,3".bis-trifluoromethvl- n .r:3 > .r'1 tPrphenvl-2'-vInYVu 
acetic acid 

step 1 

To stirred solution of K 2 C0 3 (2 M in H 2 0) (1.9 mL, 3.6 mmol) at rt was added 
dioxane (14.3 mL), 3-bromo-4-(2-hydroxyethoxy)-5-iodo-benzoic acid ethyl ester 
(0.503 g, 1.21 mmol) and 3-trifluoromethyl-phenyl boronic acid (0.299 g, 1.57 
mmol). The reaction mixture was purged with N 2 for a few minutes and then [1,1' bis 
(diphenylphosphino)ferrocene]dichloropalladium(II), complex with CH 2 C1 2 (0.030 g, 
0.036 mmol) was added. The reaction was stirred at rt for 1.5 h and then heated at 
reflux for 2 h. After cooling to rt, it was poured into a 0.1 N HC1 solution and 
extracted with EtOAc. The combined organic layers were washed with brine and 
dried over MgS0 4 . After concentration in vacuo, the residue was first purified by 
flash chromatography (25% EtOAcrhexane) and then HPLC [60% CH 2 C1 2 (6% 
MTBE):40% hexane to afford 3,5-&i\y-(m-trifluoromethylphenyl)-4-(2- 
hydroxyethoxy)-benzoic acid ethyl ester (0.215 g, 36%) as a white solid 'H NMR 
(CDC1 3 ) 5 8.09 (s, 2H); 7.94 (m, 2H); 7.86-7.80 (m, 2H); 7.71-7.58 (m, 4H); 4.42 (q, 
2H) 3.63 (m, 4H); 1.42 (t, 3H) and 3-Bromo-5-(m-trifluoromethylphenyl)-4-(2- 
hydroxyethoxy)-benzoic acid ethyl ester (0.173 g, 33%) as a white solid 'H NMR 
(CDC1 3 ) 5 8.29 (d, 1H); 8.00 (d, 1H); 7.86 (m, 1H); 7.80-7.55 (m, 3H); 4.40 (q, 2H); 
3.74-3.60 (m, 4H); 1.92 (t, 1H); 1.40 (t, 3H). 

step 2 

To a flame-dried flask containing dodecyl amine (0.278 g, 1.5 mmol) in THF 
(5 mL) cooled to -78°C was added n-BuLi (titrated to 2.37 M in hexanes) (0.670 mL, 
1.59 mmol) dropwise. The solution was stirred at -78°C for 20 min. and then warmed 
to rt over 20 min. The reaction was then recooled to -40°C and 3,5-bis-(m- 
trifluoromethylphenyl)-4-(2-hydroxyethoxy)-benzoic acid ethyl ester (0.215 g, 0.43 
mmol) in THF (5 mL) was added. This mixture was allowed to warm to rt over 20 
min. The reaction mixture was then poured into 0.1 N HC1 solution and extracted 
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(DMSO-d 6 ) 5 12.70 bs, 1H); 8.56 (t, 1H); 7.97-7.91 (m, 2H); 7.78-7.69 (m, 4H); 
7.25-7.21 (m, 2H); 7.15-7.10 (m, 3H); 3.78 (s, 2H); 3.26 (m, 2H); 2.49 (m, 2H); 1.50 
(m, 4H); 1.27 (m, 8H) IR (KBr) 3370, 2920, 2880, 1725, 1625, 1560, 1475, 1340, 
1225, 1175, 1125, 1075, 900, 810, 700, 660, 620 cm -1 ; ; mass spectrum [(-)ESI], m/z 
5 670 (M-H)-; Anal. Calcd. for C 37 H 3J F 6 N0 4 : C, 66.16; H, 5.25; N, 2.08, Found: C, 
65.58; H, 5.37; N, 2.05. 

Example 178 

O-Bromo-S-fS-phenYl-octylcarbamovIVS'-trifluoromethvl-biphenvI^-vloxv)- 
10 acetic acid 

step 1 

iV-(8-phenyl-octyl)-3-bromo-5-(m-trifluoromethylphenyl)-4-(2-hydroxy- 
ethoxy)-benzamide was prepared as a white solid (0.221 g, 64%) from 3-bromo-5-(m- 
15 trifluoromethylphenyl)-4-(2-hydroxyethoxy)-benzoic acid ethyl ester using a 
procedure similar to step 2 of Example 175. 'H NMR (CDC1 3 ) 5 7.99 (d, 1H); 7.85 (s, 
1H); 7.78-7.55 (m, 4H); 7.31-7.13 (m, 5H); 6.14 (bt, 1H); 3.77 (m, 4H); 3.44 (dd, 
2H); 2.60 (t, 2H); 1.60 (m, 4H); 1.33 (m, 8H). 

20 step 2 

The title compound was prepared as a white solid (0.099 g, 44 %) from N-(S- 
phenyl-octyl)-3-bromo-5-(m-tTifluoromethylphenyl)-4-(2-hydroxyethoxy)-benzamide 
using a procedure similar to step 3 of Example 175. 'H NMR (DMSO-d 6 ) 8 13.80 (bs, 
1H); 8.58 (t, 1H); 8.12 (d, 1H); 7.94 (m, 5H); 7.26-7.10 (m, 5H); 4.15 (s, 2H); 3.22 
25 (dd, 2H); 2.52 (t, 2H); 1.51 (m, 4H); 1.27 (m, 8H) IR (KBr) 3400, 2920, 2850, 1740, 
1630, 1550, 1450, 1330, 1160, 1125, 1075, 900, 810, 700 cm 1 ; mass spectrum 
[(+)APCI], m/z 606/608 (M+H) + ; Anal. Calcd. for C 30 H 3I BrF 3 NO 4 : C, 59.41; H, 5.15; 
N, 2.31, Found: C, 58.96; H, 5.19; N, 2.22. 
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trifluoromethylphenyl)-4-(2-hydroxyethoxy)-benzoic acid ethyl ester using a 
procedure similar to step 2 of Example 175. 'H NMR (CDC1 3 ) 5 7.98 (d, 1H); 7.85- 
7.54 (m, 5H); 6.25 (m, 1H); 3.70-3.58 (m, 4H); 3.48-3.36 (dd, 2H); 1.60 (m, 2H); 
1.24 (m, 18H), 0.86 (m, 3H). 

step 2 

The title compound was prepared as a white foam (0.058 g, 50 %) from N- 

dodecyl-3-bromo-5-(m-trifluoromethylphenyl)-4-(2-hydroxyethoxy)-benzamide using 
a procedure similar to step 3 of Example 175. 'H NMR (DMSO-d 6 ) 8 13.75 (bs, 1H); 
8.57 (t, 1H); 8.12 (d, 1H), 7.92 -7.68 (m, 5H); 4.15 (s, 2H); 3.24 (dd, 2H); 1.49 (m, 
2H); 1.26 (m, 18H); 0.83 (m, 3H); IR (KBr) 3350, 2910, 2830, 1740, 1650, 1550, 
1460, 1440, 1340, 1175, 1140, 1050, 900, 800, 760, 700, 675 cm" 1 ; ; mass spectrum 
[(-)ESI], m/z 584/586 (M-H)"; Anal. Calcd. for C, 8 H 35 BrF 3 N04: C, 57.34; H, 6.02; N, 
2.39, Found: C, 59.34; H, 6.64; N, 2.16. 

Example 177 

(5 , -(8-Phenvl-octYlcarhamovl-3.3 ,> -bis-trinunr nmethvl-i1.1 ':3M"1 terphenvl-2'- 
vloxyVacetic acid 

step 1 

//-(8-phenyl-octyl)-3,5-Z7w(m-trifluoromethylphenyl)-4-(2-hydroxyethoxy)- 
benz-amide was prepared as a white solid (0.331 g, 74%) from 3,5-bis-(m- 
trifluoromethylphenyl)-4-(2-hydroxyethoxy)-benzoic acid ethyl ester and phenyloctyl 
amine using a procedure similar to step 2 of Example 175. 'H NMR (CDC1 3 ) 5 7.96- 
7.50 (m, 10H); 7.35-7.10 (m, 5H); 6.28 (m, 1H); 3.45 (m, 2H); 3.31 (m, 4H); 2.60 (m, 
2H); 1.60 (m, 4H); 1.33 (m, 8H). 

step 2 

The title compound was prepared as a white solid (0.058 g, 50 %) from //-(8- 

phenyl-octyl)-3,5-i7w(m-trifluoromethylphenyl)-4-(2-hydroxyethoxy)-benzamide 
using a procedure similar to step 3 of Example 175. mp 143-145.4 °C 'H NMR 
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quenched by the addition of 2 M HC1 solution and extracted with EtOAc. The 
combined organic layers were washed with brine, dried over MgS0 4 and concentrated 
in vacuo. The residue was purified by flash chromatography (30% EtOAc:hexane + 
1% Formic Acid ) to afford the title compound (0.895 g, 79%) as a yellow foam. l H 
5 NMR (DMSO-^) 5 11.40 (bs, 1H); 10.35 (bs, 1H); 8.70 (t, 1H); 8.22 (d, 1H); 7.85 
(d, 1H); 7.72-7.45 (m, 5H); 6.98 (dd, 1H); 6.86 (d, 1H); 3.25 (dd, 2H); 1.50 (dd, 2H); 
1.25 (m, 18H); 0.85 (t, 3H); IR (KBr) 3410, 2800, 2700, 1690, 1640, 1605, 1390, 
1330, 1180, 1120, 620, 600 cm" 1 ; mass spectrum [(+)APCI], m/z 728/730 (M+H) + ; 
Anal. Calcd. for C3 3 H3 7 BrF 3 N0 7 S + 0.25 C 4 H 8 0 2 : C, 54.40; H, 5.24; N, 1.87, Found: 
10 C, 53.23; H, 4.77; N, 1.79. 

Example 180 

S-Bromo-e-^-ri.Z^ltriazol-l-v^ethoxvVS^trifluoromethvNbiphenvl-S-- 
carboyylic acid dodecylamide 

15 

To a solution of A^-dodecyl-3-bromo-5-(m-trifluoromethylphenyl)-4-(2- 
hydroxyethoxy)-benzamide (L508 g, 0.89 mmol, 1 eq) in THF (7 mL) was added 
triphenylphosphine (0.296 g, 1.13 mmol, 1.27 eq) and 1-//-1, 2, 3-triazole (0.210 mL, 
1.08 mmol, 1.21eq). The reaction was cooled to 0 °C and diethyl azodicarboxylate 

20 (0.170 mL, 1.08 mmol, 1.21 eq) was added. The cold bath was removed and the 
reaction was stirred overnight at rt. The reaction mixture was poured into 0.1 N HC1 
solution and extracted with EtOAc. The combined organic layers were washed with 2 
N HC1 solution, dried over MgS0 4 and concentrated in vacuo. The residue was 
purified by flash chromatography (30 to 50% EtOAc:hexane) to afford 5-Bromo-6-(2- 

25 [l,2,3]triazol-l-yl-ethoxy)-3 , -trifluromethyl-biphenyl-3-carboxlyic acid dodecyl- 
amide (see next example) and the title compound (0.247 g, 45%) as a thick oil. *H 
NMR (DMSO-rf 6 ) 5 8.56 (bt, 1H); 8.09 (d, 1H); 7.84 (d, 1H); 7.78-7.70 (m, 3H); 7.67 
(s, 2H); 7.62 (t, 1H); 4.51 (dd, 2H); 4.01 (dd, 2H); 3.22 (dd, 2H); 1.48 (dd, 2H); 1.23 
(m, 18H); 0.82 (t, 3H); IR (KBr) 3300, 2920, 2850, 1640, 1550, 1460, 1450, 1330, 

30 1170, 1120, 1080, 960, 805 cm 1 ; mass spectrum [(+)APCI], m/z 623 (M+H) + ; Anal. 



WO 99/61410 



PCT/US99/10158 



- 205 - 

Example 179 

4-(3-Bromo-5-dodecYlcarbamovl-3 ? -trifluoronie t hvl.biDhenvl.2-vloxvsu1fnnvn-2- 
hvdroxv-benzoic acid 

step 1 

3-Bromo-4-hydroxy-5(m-trifluoromethylphenyl)-benzoic acid ethyl ester and 
3,5-£?/.y-(m-trifluoromethyIphenyl)-4-hydroxy-benzoic acid ethyl ester were prepared 
as white solids (2.445 g, 34% and 2.811 g, 33%, respectively) from 3-bromo-4- 
hydroxy-5-iodobenzoic and 3-trifluoromethyl-phenyl boronic acid using a procedure 
similar to step 1 of Example 175. 3-Bromo-4-hydroxy-5(m-trifluoromethylphenyl)- 
benzoic acid ethyl ester 'H NMR (CDC1 3 ) 5 8.22 (d, 1H); 7.98 (d, 1H); 7.74 (s, 1H); 
7.70 (d, 1H); 7.68-7.53 (m, 2H); 6.10 (s, 1H); 4.38 (q, 2H); 1.40 (t, 3H); 3,5-bis-(m- 
trifluoromethylphenyl)-4-hydroxy-benzoic acid ethyl ester ester 'H NMR (CDC1 3 ) 
5 8.02(s, 2H); 7.84 (bs, 2H); 7.77-7.60 (m, 6H); 5.67 (s, 1H); 4.38 (q, 2H); 1.40 (t, 
3H). 

step 2 

Ar-Dodecyl-3-bromo-4-hydroxy-5-(m-trifluoromethylphenyl)benzamide was 
prepared as a white solid (0.799 g, 78%) from 3-bromo-4-hydroxy-5(m- 
trifluoromethylphenyl)-benzoic acid ethyl ester using a procedure similar to step 2 of 
Example 175. 'H NMR (CDC1 3 ) 8 7.95 (d, 1H); 7.82-7.50 (m, 5H); 6.26 (bt, 1H); 3.42 
(dd, 2H); 1.60 (m, 2H); 1.45-1.18 (m, 18H); 0.86 (t, 3H). 

step 3 

To a suspension of iV-dodecyl-3-bromo-4-hydroxy-5-(m-trifluoromethyl- 
phenyl)- benzamide (1.799 g, 1.51 mmol, 1 eq) in 0.05 N tris(hydroxymethyl)amino- 
methane pH 9 buffer/THF (10:3) (7.5 mL) was added 2.5 N NaOH (0.665 mL, 1.66 
mmol, 1.1 eq) and THF (10 mL). The reaction was stirred at rt for 30 minutes and 
then cooled to 5 °C. 4-Chlprosulfonyl-2-hydroxy-benzoic acid (0.7 15g, 3.02 mmol, 2 
eq) was added portionwise while keeping the pH at 9 by the addition of 2.5 N NaOH. 
This mixture was allowed to warm to rt and to stir for 2_days. The reaction was 
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Example 183 

S-Bromo^-^-tetrazol-l-vl-ethoxv^-S'-trifluoromethvl-biphenvl-S-carboxvlic 
acid dodecvlamide 

The title compound was prepared as a white solid (0.189 g, 34 %) from of N- 
dodecyl-3-bromo-5-(m-trifluoromethylphenyl)-4-(2-hydroxyethoxy)-benzarnide and 
l-/f-tertazole using a procedure of Example 182. mp 91.5-92.6 °C 'H NMR 
(DMSO-d 6 ) 8 9.34 4, 1H); 8.58 bt, 1H); 8.11 (d, 1H); 7.88 (d, 1H); 784-7.72 (m, 
3H); 7.60 (dd, 1H); 4.63 (dd, 2H); 3.92 (dd, 2H); 3.23 (dd, 2H); 1.50 (dd, 2H); 1.25 
(m, 18H); 0.84 (t, 3H); IR (KBr) 3410, 2900, 2850, 1640, 1550, 1470, 1460, 1330, 
1170, 1120, 705 cm" 1 ; mass spectrum [(+)APCI], m/z 624/626 (M+H) + ; Anal. Calcd. 
for C 29 H3 7 BrF 3 N 3 0 2 : C, 55.77; H, 5.97; N, 11.21, Found: C, 54.08; H, 5.85; N, 10.65. 

Example 184 

Carbamic acid l-rS-bromo-S-fS-phenvl -octvlcarhamovn-a'-trifluoromethvl- 
biphenvl-2-vloxvl-ethvl ester 

To a solution of ^/-(8-phenyl-octyl)-3-bromo-5-(m-trifluoromethylphenyl)-4- 
(2-hydroxyethoxy)-benzamide (0.463 g, 0.78 mmol, 1 eq) in CH 2 C1 2 (10 mL) was 
added trichloroacetyl isocyanate (0.100 mL, 0.84 mmol, 1.1 eq) The reaction was 
stirred at rt 15 minutes and oven-dried alumina was added. The reaction was stirred 
overnight at rt and concentrated in vacuo. The residue was purified by flash 
chromatography (30 to 60 % EtOAc:hexane) to afford the title compound (0.308 g, 
62%) as a oil. 'H NMR (DMSO-</ 6 ) 8 8.56 (bt, 1H); 8.13 (d, 1H); 7.89 (m, 3H); 7.72 
(dd, 1H); 7.24 (m, 2H); 7.14 (m, 3H); 6.40 (bs, 2H); 3.90 (dd, 2H); 3.70 (dd, 2H); 
3.23 (dd, 2H); 2.52 (t, 2H); 1.25 (m, 4H); 1.27 (m, 8H); IR (KBr) 3330, 2920, 2850, 
1720, 1640, 1600, 1550, 1460, 1410, 1330, 1180, 1120 cm' 1 ; mass spectrum [(+)ESI], 
m/z 635/637 (M+H) + ; Anal. Calcd. for C 31 H 34 BrF 3 N 2 0 4 : C, 58.59; H, 5.39; N, 4.41, 
Found: C, 57.26; H, 5.46; N, 4.38. 
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Calcd. for C3 0 H 38 BrF 3 N 4 O 2 : C, 57.79; H, 6.14; N, 8.99, Found: C, 57.84; H, 5.99; N, 
8.89. 

Example 181 

5-Bromo-6-(2-ri.2.31triazol-l-vl- ethoxvV3 , -trifluorninPthvl-biphenvl-3- 
carboxvlic acid dodecvlamide 

5-Bromo-6-(2-[l ,2,3]triazol- l-yl-ethoxy)-3' -trifluoromethyl-biphenyl-3- 
carboxylic acid dodecylamide was prepared as a white solid (0.172 g, 31 %) using the 
procedure of Example 180. mp 70.5-72.5 °C 'H NMR (DMSO-</ 6 ) 8 8.63 <bt, 1H); 
8.10 (d, 1H); 7.98 (d, 1H); 7.85 (d, 1H); 7.82-7.72 (m, 3H); 7.66 (d, 1H); 7.60 (m, 
1H); 4.51 (dd, 2H); 3.92 (dd, 2H); 3.21 (dd, 2H); 1.48 (dd, 2H); 1.23 (m, 18H); 0.83 
(t, 3H); IR (KBr) 3350, 3125, 2900, 2850, 1640, 1620, 1570, 1560, 1430, 1180, 1100 
cm' 1 ; mass spectrum [(-)ESI], m/z 623/625 (M+H) + ; Anal. Calcd. for C 30 H 38 BrF 3 N 4 O 2 : 
C, 57.79; H, 6.14; N, 8.99, Found: C, 57.56; H, 6.32; N, 8.87. 

Example 182 

5-Bromo-6-(2-tetrazol-2-vl-ethoxv)-3 , -trifluorntn e thvi-hiphenvl-3-carhoxvlic 
acid dodecylamide 

The title compound was prepared as a white solid (0.296 g, 53 %) from of 
A^dodecyl-3-bromo-5-(m-trifluoromethylphenyl)-4-(2-hydroxyethoxy)-benzamide 
and l-#-tertazole using a procedure similar to Example 180. mp 75.6-76.2 °C 'H. 
NMR (DMSO-</ 6 ) 5 8.88 (s, 1H); 8.53 fct, 1H); 8.11 (d, 1H); 7.86 (d, 1H); 7.78 (m, 
2H); 7.70 (d, 1H); 7.63 (dd, 1H); 4.84 (dd, 2H); 4.08 (dd, 2H); 3.22 (dd, 2H); 1.50 
(dd, 2H); 1.23 (m, 18H); 0.84 (t, 3H); IR (KBr) 3400, 3250, 3100, 2900, 2850, 1630, 
1550, 1470, 1420, 1330, 1170, 1120, 900 cm"'; mass spectrum [(+)APCI], m/z 
624/626 (M+H) + ; Anal. Calcd. for C 29 H 37 BrF 3 N 5 0 2 : C, 55.77; H, 5.97; N, 11.21, 
Found: C, 55.43; H, 6.03; N, 10.91. 



WO 99/61410 PCT/US99/10158 

-210- 

Example 186 

6>fAminO"ethoxv>-5-bromo*3 > -trifluoromethvl-biphenvI-3-carboxvlic acid 
dodecvlamide 

5 To a solution of />/-dodecyl-3-bromo-4-(2-bromo-ethoxy)-5-(m-trifluoro- 

methylphenyl)-benzamide (1.431 g, 2.25 mmol, 1 eq) in benzene (2 mL) was added 
tetrabutyl ammonium bromide (0.053 g, 0.16 mmol, 0.07 eq) and sodium azide (0.216 
g, 3.32 mmol, 1.48 eq). The reaction was heated at reflux overnight. Additional 
tetrabutyl ammonium bromide (0.064 g, 0.20 mmol, 0.09 eq) and sodium azide (0.224 

10 g, 3.45 mmol, 1.53 eq) were required as indicated by TLC. The reaction was cooled 
to rt and the solids were filtered off. The filtrate was washed with H 2 0 and dried 
over MgS0 4 . Triethyl phosphite (0.390 mL, 2.27 mmmol, 1.0 eq) was then added to 
the filtrate and the reaction was stirred overnight at rt. Additional triethyl phosphite 
(0.780 mL, 4.54 mmmol, 2.0 eq) was required. After 48 h, HC1 gas was bubbled 

15 through the reaction mixture and stirred was continued for 72 h. The reaction was 
then concentrated in vacuo, dissolved in THF and washed with 2 M HC1. The washes 
were then adjusted pH 10 with 2.5 M NaOH and were extracted with CH 2 C1 2 . All 
organics were combined, dried over MgS0 4 and concentrated in vacuo. The residue 
was purified by flash chromatography (7 to 12 % MeOH:CH 2 Cl 2 ) to afford the title 

20 compound (0.0738 g, 57%) as a colorless oil. ! H NMR (DMSO-J 6 ) 5 8.57 fct, 1H); 
8.12 (d, 1H); 7.90 (m, 3H); 7.80 (d, 1H); 7.73 (dd, 1H); 3.51 (dd, 2H); 3.30 (bs, 2H); 
3.23 (dd, 2H); 2.58 (dd, 2H); 1.450 (dd, 2H); 1.25 (m, 18H); 0.83 (t, 3H); IR (film) 
3300, 3080, 2920, 2850, 1640, 1600, 1550, 1450, 1330, 1160, 1120, 1080 cm" 1 ; mass 
spectrum [(+)ESI], m/z 571/573 (M+H)+; Anal. Calcd. for C 28 H 38 BrF 3 N 2 0 2 : C, 58.84; 

25 H, 6.70; N, 4.90, Found: C, 56.61; H, 6.61; N, 4.71. 
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Example 185 

5-BromO"6-(2>morpholin-4-vl-ethoxvV3 , -trifluoromethvl-biphenvl-3»carboxvIic 
acid dodecylamide 

step 1 

To a solution of A^dodecyl-3-bromo-5-(m-trifluoromethylphenyl)-4-(2- 
hydroxyethoxy)-benzamide (0.996 g, 1.74 mmol, 1 eq) in CH 2 C1 2 (9 mL) was added 
carbon tetrabromide (0.760 g, 2.29 mmol 1.3 eq) and triphenylphosphine (0.603 g, 
2.29 mmol, 1.3 eq). The reaction was stirred at overnight at it and concentrated in 
vacuo. The residue was purified by flash chromatography (15 % EtOAc:hexane) to 
afford AT-dodecyl-3-bromo-4-(2-bromo-ethoxy)-5-(m-trifluoromethylphenyl)-benz- 
amide (0.951 g, 89%) as a colorless oil. . ] H NMR (CDC1 3 ) 6 7.98 (d, 1H); 7.78-7.40 
(m, 5H); 6.20 (bt, 1H); 4.52 (dd, 2H); 3.95 (dd, 2H); 3.42 (dd, 2H); 1.50 (m, 2H); 1.30 
(m, 18H);0.92 (t, 3H). 

step 2 

To a solution of A^-dodecyl-3-bromo-4-(2-bromoethoxy)-5-(m-trifluoromethyl- 
phenyl)- benzamide (0.294 g, 0.46 mmol, 1 eq) in CH 3 CN (4 mL) was added 
morpholine (0.50 mL, 0.57 mmol 1.24 eq) and K 2 C0 3 (0.509 g, 3.68 mmol, 8 eq). 
The reaction was heated at reflux overnight. The solids were filtered off and the 
filtrate was concentrated in vacuo. The residue was purified by flash chromatography 
(50 % EtOAcrhexane) to afford the title compound (0.296 g, 100 %) as a colorless oil. 
! H NMR (DMSO-rf 6 ) 5 8.53 frt, 1H); 8.11 (d, 1H); 7.88-7.83 (m, 3H); 7.78 (d, 1H); 
7.72 (dd, 1H); 3.63 (dd, 2H); 3.40 (dd, 4H); 3.21 (dd, 2H); 2.38 (dd, 2H); 2.15 (dd, 
4H); 1.48 (dd, 2H); 1.22 (m, 18H); 0.82 (t, 3H); IR (KBr) 3400, 2900, 2800, 1630, 
1540, 1450, 1330, 1310, 1170, 1120, 700 cm' 1 ; mass spectrum [(+)APCI], m/z 
641/643 (M+H) + ; Anal. Calcd. for C 31 H 34 BrF 3 N 2 0 4 : C, 59.90; H, 6.91; N, 4.37, 
Found: C, 58.58; H, 7.01; N, 4.18. 
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Example 188 

r2-f3-Bromo-5»dodecvlcarbamovl-3 > -trifluoromethvI-biphenvl-2-vloxv>-ethvl1- 
carbamic acid methyl ester 

To a solution of 6-(amino-ethoxy)-5-bromo-3'-trifluoromethyl-biphenyl-3- 
carboxylic acid dodecylamide (0.273g, 0.48 mmol, 1 eq) in THF (6 mL) at 0 °C was 
added triethyl amine (0.150 mL, 1.08 mmol, 2.25 eq) followed by methyl 
chloroformate (0.040 mL, 0.052 mmol, 1.11 eq). The reaction was stirred for 15 min, 
then poured into pH 7 buffer and extracted with Et 2 0. The combined organics were 
dried over MgS0 4 and concentrated in vacuo. The residue was purified by flash 
chromatography (30 % EtOAcrhexane ) to afford the title compound (0.282 g, 93 %) 
as a white solid, mp 79.6-80.5 °C ! H NMR (DMSO-d 6 ) 5 8.56 (bt, 1H); 8.12 (d, 1H); 
7.88 (m, 3H); 7.79 (d, 1H); 7.70 (t, 1H); 7.02 (t, 1H); 3.54 (dd, 2H); 3.44 (s, 3H); 
3.24 (dd, 2H); 3.08 (ddd, 2H); 1.48 (dd, 2H); 1.23 (m, 18H); 0.83 (t, 3H); IR (KBr). 
3330, 2950, 2840, 1695, 1640, 1540, 1340, 1180, 1 110, 920, 805 cm" 1 ; mass spectrum 
[(+)MAT900], m/z 629/631 (M+H) + ; Anal. Calcd. for C 30 H 40 BrF 3 N 2 O 4 : C, 57.23; H, 
6.40; N, 4.45, Found: C, 56.12; H, 6.29; N, 4.29. 

Example 189 

r5V6-Phenvl-hexvlcarbamovn^'^^ 
yloxyl-acetic acid 

step 1 

To a solution of 3,5-Z?/5 , -(/n-trifluoromethylphenyl)-4-(2-hydroxyethoxy)- 
benzoic acid ethyl ester (0.560 g, 1.12 mmol, 1 eq) in THF/EtOH (3/2) (25mL) was 
added 1M NaOH (4 mL) and the reaction was stirred at rt overnight. It was then 
concentrated in vacuo, diluted with H 2 0, and acidified with 2M HC1 to pH 1 . It was 
extracted with CH 2 C1 2 , dried over MgS0 4 and concentrated in vacuo. 

To a solution of the residue in CH 2 C1 2 (20 mL) was added phenylhexylamine 
(0.310 mL, 1.69 mmol, 1.5 eq), 1-hydroxybenzotriazole (0.174 g, 1.29 mmol, 1.15 
eq), triethylamine (0.500 mL, 3.58 mmol, 3.2 eq) and dicyclohexylcarbodiimide 
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Example 187 

S-Bromo-a'-trifluoromethvl-fi-ri -ureido-ethoxv^-hiphenvl-S-carhoYvlic aciri 
dodecvlamide 

step 1 

To a solution of 6-(amino-ethoxy)-5-bromo-3'-trifluoromethyl-biphenyl-3- 
carboxylic acid dodecylamide (0.257g, 0.45 mmol, 1 eq) in CH 2 C1 2 (6 mL) was added 
chloroacetyl isocyanate (0.060 mL, 0.050 mmol, 1.11 eq). The reaction was stirred at 
rt 15 min. and then concentrated in vacuo. The residue was purified by flash 
chromatography (30 % EtOAcrhexane) to afford 5-bromo-W-(8-phenyloctyl)-6-[2- 
({ [(2,2,2-trichloroacetyl)amino]carbonyl }amino)ethoxy]-3'-(uifluoromethyl)[l , 1 '- 
biphenyl]-3-carboxamide (0.273 g, 80 %) as a colorless oil. 'H NMR (DMSO-d 6 ) 
8 11.28 1H); 8.60 (bt, 1H); 8.15 (d, 1H); 8.05-7.85 (m, 4H); 7.80-7.64 (m, 2H); 
3.64 (t, 2H); 3.24 (m, 4H); 1.52 (m, 2H); 1.26 (m, 18H); 0.87 (t, 3H). 

step 2 

To a solution of 5-bromo-//-(8-phenyloctyl)-6-[2-({[(2,2,2-trichloroacetyl) 
amino]carbonyl } amino)ethoxy]-3 '-(trifluoromethy])[ 1 , 1 '-biphenyl]-3-carboxamide in 
CH 2 Cl 2 /MeOH (10/4) (14 mL) was added 1M NaOH (2 mL). The reaction was 
stirred at rt overnight and concentrated in vacuo. The residue was extracted with 
CH 2 C1 2 , dried over MgS0 4 and concentrated in vacuo. The residue was purified by 
flash chromatography (3 to 5 % MeOH:CH 2 Cl 2 ) to afford the title compound (0.203 g, 
92%) as a white solid, mp 122.5-125.1 °C 'H NMR (DMSO-</ 6 ) 5 8.58 (bt, 1H); 8.12 
(d, 1H); 7.90 (m, 3H); 7.78 (d, 1H); 7.73 (dd, 1H); 6.95 (t, 1H); 5.44 (s, 2H); 3.48 (dd, 
2H); 3.24 (dd, 2H); 3.05 (ddd, 2H); 1.48 (dd, 2H); 1.25 (m, 18H); 0.84 (t, 3H); IR 
(KBr) 3300, 2950, 2820, 1650, 1600, 1550, 1460, 1330, 1180, 1120, 1080, 1030, 900, 
805 cm"'; mass spectrum [(+)ESI], m/z 614/616 (M+H) + ; Anal. Calcd. for 
C 29 H 39 BrF 3 N 3 0 3 : C, 56.68; H, 6.40; N, 6.84, Found: C, 56.37; H, 6.25; N, 6.49. 
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step 2 

The title compound was prepared as a white foam (0.099 g, 44 %) from iV-(6- 
hexyl-octyl)-3-bromo-5-(ra-trifluoromethylphenyl)-^^ 

using a procedure similar to step 3 of Example 175. 'H NMR (DMSO-d 6 ) 5 12.85 (bs, 
5 1H); 8.56 (t, 1H); 8.12 (d, 1H); 7.92-7.84 (m, 3H); 7.77 (d, 1H); 7.69 (t, 1H); 7.22- 
7.10 (m, 5H); 4.14 (s, 2H); 3.22 (dd, 2H); 2.53 (t, 2H); 1.50 (m, 4H); 1.30 (m, 4H); IR 
(KBr) 3330, 2950, 2850, 1740, 1630, 1550, 1450, 1420 1330, 1180, 1100, 900 cm' 1 ; 
mass spectrum [(-)ESI], m/z 606/608 (M-H)'; Anal. Calcd. for C 28 H 27 BrF 3 N0 4 : C, 
58.14; H, 4.71; N, 2.42, Found: C, 57.62; H, 4.80; N, 2.35. 

10 

Example 191 

l^Hvdroxv^.S^-bis-trifluoromethvl-ri.l^S^l^lterphenvl'S^carboxvlic acid f8- 
phenvl-octvD-amide 

15 To SjS-^z^-Cm-trifluoromethylpheny^^-hydroxy-benzoic acid ethyl ester 

(0.315 g, 0.74 mmol, 1 eq) was added thionyl chloride (2 mL) and the reaction was 
stirred overnight at rt and concentrated in vacuo. It was then added to a solution of 
phenyl octyl amine (0.222 mL, 1.12 mmol, 1 .51 eq) and triethylamine (0.470 mL, 
3.37 mmol, 4.6 eq). The reaction was stirred at rt Ih, poured into 0.1 N HC1 solution 

20 and extracted with Et 2 0. The combined organics were washed with IN HC1 (x3), 
dried over MgS0 4 and concentrated in vacuo. The residue was purified by flash 
chromatography (20 % EtOAcrhexane) to afford title compound (0.393 g, 86 %) as a 
colorless oil. ! H NMR (DMSO-^ 6 ) 5 9.30 (s, 1H); 8.42 (t, 1H); 7.91-7.85 (m, 4H); 
7.82 (s, 2H); 7.75-7.65 (m, 4H); 7.26-7.10 (m, 5H); 3.23 (dd, 2H); 2.52 (t, 2H); 1.52 

25 (m, 4H); 1.27 (m, 8H); IR (film) 3330, 2980, 2840, 1640, 1600, 1550, 1470, 1320, 
1180, 1120, 1080, 900, 805 cm' 1 ; mass spectrum [(+)APCI], m/z 614 (M+H) + ; Anal. 
Calcd. for C 35 H 33 F 6 N0 2 : C, 68.51; H, 5.42; N, 2.28, Found: C, 66.76; H, 5.46; N, 
2.18. 



WO 99/61410 



PCT/US99/10158 



- 213 - 

(0.290 g, 1.41 mmol, 1.26 eq). The reaction was stirred at rt overnight, diluted with 
EtOAc, then washed with 1 M HC1 solution, brine, saturated sodium bicarbonate 
solution and brine. The organics were dried over MgS0 4 and concentrated in vacuo. 
The residue was purified by flash chromatography (30 % EtOAcrhexane ) to afford 
t h e iV-(8-phenyl-hexyl)-3 ,5-few(m-trifluoromethylphenyl)-4-(2-hydroxy ethoxy)- 
benzamide (0.701 g, 99 %) as a white solid. 'H NMR (CDC1 3 ) 8 7.92 (s, 2H); 7.84 (m, 
4H); 7.70-7.54 (m, 4H); 7.30-7.14 (m, 5H) 6.55 (t, 1H); 3.43 (dd, 2H); 3.32 (m, 4H); 
2.59 (t, 2H); 1.64 (m, 4H), 1.38 (m, 4H). 

step 2 

The title compound was prepared as a white solid (0.058 g, 50 %) from //-(6- 

phenyl-hexyl)-3,5-£>w(m-trifluoromethylphenyl)-4-(2-hydroxyethoxy)-benzamide 
using a procedure similar to step 3 of Example 175. mp 166.5-168.8 °C 'H NMR 
(DMSO-d 6 ) 5 12.60 (bs, 1H); 8.56 (t, 1H); 7.98 (s, 2H); 7.94-7.90 (m, 4H); 7.80-7.68 
(m, 4H); 7.26-7.10 (m, 5H); 3.80 (s, 2H); 3.22 (dd, 2H); 2.54 (t, 2H); 1.54 (m, 4H); 
1.06 (m, 4H) IR (KBr) 3350, 2930, 2860, 1720, 1610, 1570, 1470, 1320, 1200, 1120 
cm 1 ; mass spectrum [(-)ESI], m/z 642 (M-H)'; Anal. Calcd. for C 33 H 31 F 6 N0 4 : C, 
65.32; H, 4.85; N, 2.18, Found: C, 64.85; H, 4.92; N, 2.13. 

Example 190 

r3-Bromo-5-(6-phenvl-hexvlcarhamovn-3 , .t ri flunrnmPthvl.hiph^vl-2.vloyv1- 
acetic acid 

step 1 

//-(6-hexyl-octyl)-3-bromo-5-(m-trifluoromethylphenyl)-4-(2- 
hydroxyethoxy)-benzamide was prepared as a white solid (0.221 g, 64%) from 3- 
bromo-5-(m-trifluoromethylphenyl)-4-(2-hydroxyethoxy)-benzoic acid ethyl ester 
using a procedure similar to step 1 of Example 189. 'H NMR (CDC1 3 ) 5 7.98 (d, 1H); 
7.84-7.50 (m, 5H); 7.30-7.14 (m, 5H); 6.66 (bt, 1H); 3.62 (m, 4H); 3.41 (dd, 2H); 
2.58 (t, 2H); 2.24 (bs, 1H) 1.64 (m, 4H); 1.46 (m, 4H). 
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Example 123 

5-Bromo-6-(2.piperazin-l.vl-etho xvV3 > trifluoroinethvl-biphenvl-3-carboxvlic 
acid (8-phenvI-octvD-amide 

The title compound was prepared as a yellow oil (0.302 g, 45 %) from 7V-(8- 
phenyl-octyl)-3-bromo-5-(m-trifluoromethylphenyl)-4-C2-hydroxyethoxy)-benzamide 
and piperazine using a procedure similar to Example 185. 'H NMR (DMSO-</ 6 ) 8.58 
(t, 1H); 8.12 (d, 1H); 7.90-7.84 (m, 3H); 7.69 (d, 1H); 7.52 (dd, 1H); 7.26-7.10 (m, 
5H); 3.61 (t, 2H); 3.23 (dd, 2H); 2.62 (t, 4H); 2.52 (t, 2H); 2.36 (t, 2H); 2.18 (m, 5H); 
1.50 (m, 4H); 1.24 (m, 8H); IR (film) 3290, 2920, 2850, 1720, 1630, 1600, 1545, 
1460, 1330, 1170, 1120, 1080 cm 1 ; mass spectrum [(+)ESI], m/z 660/662 (M+H) + ; 
Anal. Calcd. for C 34 H 41 BrF 3 N 3 0 2 : C, 61.82; H, 6.26; N, 6.36, Found: C, 58.20; H, 
6.00; N, 5.47. 

Example 194 

5-Bromo-6-hvdroxv -3'-trifluoromethvI-biDhenvl-3-carboxvlic acid 
(8-phenyl-octyP-amide 

The title compound was prepared as a white gum (0.976 g, 58 %) from ^-(8- 
phenyl-octyl)-3,5-i»w(m-trifluoromethylphenyl)-4-hydroxy-benzamide using a 
procedure similar to Example 191. 'H NMR (DMSO-<i 6 ) 8 9.84 (s, 1H); 8.42 (t, 1H); 
8.04 (d, 1H); 7.85-7.67 (m, 5H); 7.26-7.10 (m, 5H); 3.21 (dd, 2H); 2.52 (t, 2H); 1.50 
(m, 4H); 1.26 (m, 8H); IR (KBr) 3330, 2950, 2850, 1620, 1550, 1495, 1470, 1330, 
1220, 1170, 1120, 1100, "1080 cm 1 ; mass spectrum [(+)APCI], m/z 549 (M+H) + ; 
Anal: Calcd. for C 28 H 29 F 3 N0 2 : C, 61.32; H, 5.33; N, 2.55, Found: C, 61.02; H, 5.29; 
N, 2.51. 

Example 195 

4-r3-Bromo-5-f8-Dhenvl-octvicarba movn-3 , -trifluoromethvl-biphenvl-2- 
vloxvsulfonvn-2-hvdroxv-henzoic acid 



The title compound was prepared as an orange foam (0.455 g, 76 %) from 5- 
bromo-6-hydroxy-3'-trifluoromethyl-biphenyl-3-carboxylic acid (8-phenyl-octyl)- 
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Kxam ple 192 

g-r5V8-Phenvl-octvlcarhamo^^^ 
2'vloxvl-pentanoic acid 

5 step 1 

To a solution of 2 , >hyd^oxy-3,3 , '-bis-t^ifluoromethy^[14^3U' , ]te^pheny^5 , - 
carboxylic acid (8-phenyl-octyl)-amide (0.313 g, 0.64 mmol, 1 eq) in acetone (6 mL) 
was added K 2 C0 3 (0.460 g, 3.33 mmol, 5.2 eq) and 5-bromo methyl valerate (0.090 
mL, 0.63 mmol, 1 eq). The reaction was heated at reflux for 2 days, cooled to rt and 

10 concentrated in vacuo. The residue was partitioned between EtOAc and brine, dried 
over MgS0 4 and concentrated in vacuo. The residue was purified by flash 
chromatography (25 % EtOAc:hexane) to afford W-(8-phenyl-hexyl)-3,5-fc/s(m- 
trifluoromethylphenyl)-4-hydroxy benzamide (0.396 g, 85 %) as a colorless oil. l H 
NMR (CDC1 3 ) 5 7.91 2H); 7.80 (m, 4H); 7.66-7.54 (m, 4H); 7.28-7.12 (m, 5H); 

15 6.23 (bt, 1H); 3.59 (s, 3H); 3.44 (dd, 2H); 3.17 (t, 2H); 2.58 (t, 2H); 1.95 (t, 2H); 1.60 
(m, 4H); 1.52 (m, 12H). 

step 2 

To a solution of A^-(8-phenyl-hexyl)-3,5-foz\y(m-trifluoromethylphenyl)-4- 
20 hydroxy benzamide (0.396 g, 0.54 mmol, 1 eq) in THF/EtOH (3/2) (10 mL) was 
added 1M NaOH (4 mL) and the reaction was stirred at rt overnight. It was then 
concentrated in vacuo, diluted with H 2 0, and acidified with 2M HC1 to pH 1 . It was 
extracted with CH 2 C1 2 , dried over MgS0 4 and concentrated in vacuo. The residue was 
purified by flash chromatography (25% EtOAc:Hexane +1% Formic acid) to afford 
25 the title compound (0.367 g, 95%) as a colorless oil. l H NMR (DMSO-^ 6 ) 5 1 1.91 (bs, 
1H); 8.56 (t, 1H); 7.98-7.90 (m, 6H); 7.80-7.70 (m, 4H); 7.26-7.12 (m, 5H); 3.25 (dd, 
2H); 3.13 (t, 2H); 2.52 (t, 2H); 1.80 (t, 2H); 1.50 (m, 4H); 1.27 (m, 8H); 1.12 (m, 4H) 
IR (film) 3300, 2950, 2800, 1710, 1620, 1550, 1490, 1460, 1320, 1160, 1120 cm 1 ; 
mass [(+)ESI], m/z 714 (M+H) + ; Anal. Calcd. for C4oH 41 F 6 N0 4 : C, 67.31; H, 5.70; N, 
30 1.96, Found: C, 64.95; H, 5.99; N, 1.57. 
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amide and 4-chlorosulfonyl-2-hydroxy-benzoic acid using a procedure similar to step 
3 of Example 179. 'H NMR (DMSO-^ 6 ) 12.60 (bs, 1H); 11.60 (bs, 1H); 8.68 (t, 1H); 
8.21 (d, 1H); 7. 84 (d, 1H); 7.71-7.62 (m, 2H); 7.56-7.44 (m, 3H); 7.26-7.10 (m, 5H); 
6.96 (dd, 1H); 6.82 (d, 1H); 3.21 (dd, 2H); 2.62 (t, 4H); 2.53 (t, 2H); 1.52 (m, 4H); 
1.25 (m, 8H); IR (KBr) 3370, 2950, 2825, 1690, 1640, 1605, 1560, 1540, 1390, 1325, 
1 195, 1170, 1 125 cm' 1 ; mass spectrum [(-)ESI], m/z 660/662 (M-H)"; Anal. Calcd. for 
C 25 H 33 BtF 3 NO-,S: C, 56.16; H, 4.44; N, 1.87, Found: C, 55.65; H, 4.27; N, 1.90. 

Example 196 

7-r5 , -r8-Phenvl-octvlcarbamovn- 3 .3"-his trifluoromethvl-n.1 > :3M"lterphenvl- 
2 , -vloxvl-heptanoic acid 

The title compound was prepared as an colorless oil (0.189 g, 64 %) from 2'- 
hydroxy-3,3"-bis-trifluoromethyl-[l,l':3'l"]terphenyl-5'-carboxylic acid (8-phenyl- 
octyl)-amide and ethyl 7-bromo heptanoate using a procedure similar to Example 192. 
'H NMR (DMSO-d 6 ) 5 1 1.90 (bs, 1H); 8.56 (t, 1H); 7.95-7.90 (m, 6H); 7.80-7.70 (m, 
4H); 7.25-7.10 (m, 5H); 3.27 (dd, 2H); 3.14 (t, 2H); 2.52 (t, 2H); 2.02 (t, 2H); 1.52 
(m, 4H); 1.26 (m, 10H); 1.08 (m, 2H) 0.84 (m, 4H); IR (film) 3375, 2980, 2870, 1705, 
1630, 1550, 1460, 1320, 1120, 1080 cm" 1 ; mass spectrum [(-)ESI], m/z 740 (M-H)"; 
Anal. Calcd. for C 42 H 45 F 6 N0 4 : C, 68.00; H, 6.11; N, 1.89, Found: C, 66.26; H, 5.14; 
N, 1.65. 

Example 197 

2 , -(2-HYdr0XV-3 < 4-dioxo-cvclohut . l-envlaminoV e thnvv1-3 i y.hi g . 
trifluoromethyl-ri,r;3M»1terphenvl-5 ? .carhnYvlir ari d f8-phenvUnctvl amin^ 

step 1 

^-(8-Phenyloctyl)-4-(2-arnino-ethoxy)-3,5-Z7w(m-trifluoromethylphenyl)- 
benzamide was prepared as an colorless oil (0.189 g, 64 %) from A^-(8-phenyl-octyl)- 
3,5-Z7ij(m-trifluoromethylphenyl)-4-(2-hydroxyethoxy)-benzamide using a procedure 
similar to Example 186. 'H NMR (CDC1 3 ) 5 7.91-7.76 (m, 6H); 7.70-7.54 (m, 4H); 
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7.26-7.10 (m, 5H); 6.34 (bt, 1H); 3.45 (dd, 2H); 3.22 (t, 2H); 2.56 (t, 2H); 2.45 (t, 
2H); 1.93 (bs, 2H); 1.60 (m, 4H); 1.32 (m, 8H). 

step 2 

To a solution of diethoxycyclobutane (0.060 mL, 0.41 mmol, 1.6 eq) in EtOH 
(2 mL) was added a solution of Af-(8-phenyl octyl)-4-(2-amino-ethoxy)-3,5-Z?w(m- 
trifluoromethylphenyl) benzamide (0.170 g, 0.26 mmol, 1 eq) in EtOH (2 mL). The 
reaction was stirred at rt overnight and then concentrated in vacuo. The residue was 
purified by flash chromatography (30 to 50 % EtOAcrHexane + 1% Formic acid) to 
afford a colorless oil. 

The oil was dissolved in HC1 saturated 10% aqueous THF and stirred 
overnight at rt. It was then concentrated and partitioned between brine and CH 2 C1, 
and extracted with CH 2 C1 2 . The combined organics were dried over MgS0 4 and 
concentrated in vacuo. The residue was purified by flash chromatography (5% 
MeOH: CH 2 C1 2 ) to afford the title compound (0.143 g, 83%) as a purple foam. 'H 
NMR (DMSO-rf 6 ) 5 8.56 (t, 1H); 7.78-7.70 (m, 6H); 7.74-7.62 (m, 5H); 7.26-7.12 (m, 
5H); 3.60 (s, 1H); 3.31 (t, 2H); 3.25 (dd, 2H); 3.14 (t, 2H); 2.52 (t, 2H); 1.52 (m, 4H); 
1.27 (m, 8H); IR (KBr) 3375, 2950, 2840, 1810, 1700, 1600, 1550, 1460, 1410, 1350, 
1320, 1210, 1160, 1120, 1080 cm" 1 ; mass spectrum [(+)APCI], m/z 753 (M+H) + ; 
Anal. Calcd. for C 41 H 38 F 6 N20 5 : C, 65.42; H, 5.09; N, 3.72, Found: C, 63.77; H, 4.96; 
N, 3.63. 

Example 198 

2 > -^4>(lH-Tetrazol■5■vn-butoxv-3. 3 ,, -bis-trifl^oromethv^-^l.l > :3 , l"lterDhenv^5 , . 
carboxvlic acid f8-phe nvI-octvn-amide 

step 1 

To a solution of 2'-hydroxy-3,3"-bis-trifluoromethyl-[l,l':3' l"]terphenyl-5'- 
carboxylic acid (8-phenyl-octyi)-amide (0.557 g, 0.91 mmol, 1 eq) in acetone (8 mL) 
was added K 2 C0 3 (0.648 g, 4.68 mmol, 5.14 eq) and 5-bromo valeronitrile (0.1 10 mL, 
0.94 mmol, 1.03 eq). The reaction was heated at reflux for overnight, cooled to rt and 
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concentrated in vacuo. The residue was partitioned between EtOAc and brine, dried 
over MgS0 4 and concentrated in vacuo. The residue was purified by flash 
chromatography (25 % EtOAc:hexane) to afford N-(8-phenyl-hexyl)-3,5-Z7*\y(m- 
trifluoromethylphenyl)-4-(4-cyano-butoxy) benzamide (0.527 g, 83 %) as a colorless 
oil. ] H NMR (CDC1 3 ) 5 7.98-7.45 (m, 10H); 7.25-7.10 (m, 5H); 6.25 (bt, 1H); 3.45 
(dd, 2H); 3.18 (t, 2H); 2.58 (t, 2H); 1.97 (t, 2H); 1.62 (m, 4H); 1.54 (m, 12H). 

step 2 

To a solution of N-(8-phenyl-hexyl)-3,5-6w(m-trifluoromethylphenyl)-4-(4- 
cyano-butoxy) benzamide (0.527 g, 0.76 mmol, 1 eq) in xylenes (8 mL) was added 
sodium azide (0.065 g, 1.0 mmol, 1.3 eq) and tributyltin chloride (0.300 mL, 1.11 
mmol, 1.46 eq). The reaction was heated at reflux for 4 days and cooled to rt. 6 M 
HC1 (4 mL) solution was added and the reaction was stirred 3 days. It was poured 
into brine and extracted with EtOAc. The combined organics were dried over MgS0 4 
and concentrated in vacuo. The residue was first purified by flash chromatography 
(5% MeOH:CH 2 Cl 2 ) and then HPLC [85% CH 3 CN in 0.1 % TFA) to give the title 
compound (0.265 g, 47 %) as a white solid, mp 145.4-150.8 °C *H NMR (DMSO- 
d 6 ) 5 8.55 (t, 1H); 7.97-7.70 (m, 6H); 7.76-7.68 (m, 4H); 7.26-7.20 (m, 2H); 7.16-7.10 
(m, 3H); 3.26 (dd, 2H); 3.17 (t, 2H); 2.52 (t, 2H); 1.52 (m, 4H); 1.27 (m, 12H); 1.12 
(m, 2H); IR (KBr) 3400, 3300, 2950, 2875, 1680, 1630, 1550, 1450, 1330, 1120, 
1080 cm" 1 ; mass spectrum [(+)APCI], m/z 738 (M+H) + ; Anal. Calcd. for 
C<JKuFJX 5 0 2 : C, 65.12; H, 5.60; N, 9.49, Found: C, 58.55; H, 5.10; N, 7.98. 

Example 199 

2-MethoxY-4-r5V8-phenvl-oc^ 

ri.l' :3*l"1terphenvl -2'vloxvmethvn-benzoic acid 

step 1 

To a solution of 2 , -hydroxy-3 ) 3 ,, -bis-trifluoromethyl-[l,r :3' l"]terphenyl-5'- 
carboxylic acid (8-phenyl-octyl)-amide (0.755 g, 1.23 mmol, 1 eq) in acetone (12 mL) 
was added K 2 C0 3 (0.857 g, 6.2 mmol, 5.0 eq) and 4-bromomethyl-2-methoxy benzoic 
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acid methyl ester (Julia.M.; Chastrette,F.; BSCFAS; Bull.Soc.Chim.Fr.; FR; 1962; 
2255-2261). 

(0.325 g, 1.25 mmol, 1.0 eq). The reaction was heated at reflux overnight. 
Additional 4-bromomethyl-2-methoxy benzoic acid methyl ester (0.072 g, 0.28 mmol, 

5 0.2 eq) was added and reflux was continued for 1 h. The reaction was cooled to rt and 
concentrated in vacuo. The residue was partitioned between EtOAc and brine, washed 
with brine, dried over MgS0 4 and concentrated in vacuo. The residue was purified by 
flash chromatography (20 % EtOAc/hexane) to afford 2-methoxy-4-[5'-(8-phenyl- 
octylcarbamoyl)-3,3"-bis-trifluoromethyl-[ 1 , 1 ' :3 ' 1 "]terphenyl-2' yloxymethyl]- 

10 benzoic acid methyl ester. (0.847, 87 %) as a colorless oil. "H NMR (CDC1 3 ) 
8 7.88-7.42 (m, 10H); 7.25-7.10 (m, 5H); 6.24-6.10 (m, 3H); 4.18 (s, 2H); 3.85 (s, 
3H); 3.65 (s, 3H); 3.46 (dd, 2H); 2.58 (t, 2H); 1.60 (m, 4H); 1.34 (m, 8H). 

step 2 

15 To a solution of 2-methoxy-4-[5'-(8-phenyl-octylcarbamoyl)-3,3"-bis- 

trifluoromethyl-[l,r:3'l"]terphenyl-2'yloxymethyl]-benzoic acid methyl ester (0.352 
g, 0.44 mmol, 1 eq) in THF/EtOH (3/2) (10 mL) was added 1M NaOH (4 mL) and the 
reaction was stirred at rt overnight. It was then concentrated in vacuo, diluted with 
H 2 0, and acidified with 2M HC1 to pH 1. It was extracted with EtOAc, dried over 

20 MgS0 4 and concentrated in vacuo. The residue was purified by flash chromatography 
(20 % EtOAc/hexane + 1% Formic acid) to afford the title compound (0.342 g, 865) 
as a white foam. 'H NMR (DMSO-J 6 ) 8 12.50 fcs, 1H);8.59 (t, 1H); 7.99-7.92 (m, 
6H); 7.80-7.68 (m, 4H); 7.37 (d, 1H); 7.26-7.10 (m, 5H); 6.38 (s, 1H); 6.30 (d, 1H); 
4.21 (s, 2H); 3.58 (s, 3H); 3.26 (dd, 2H); 2.52 (t, 2H); 1.53 (m, 4H); 1.28 (m, 8H); IR 

25 (KBr) 3350, 2950, 2850, 1720, 1640, 1620, 1550, 1495, 1475, 1415, 1320, 1160, 
1150, 1120, 1095, 1080, 1030 cm" 1 ; mass spectrum [(+)APCI], m/z 778 (M+H) + ; 
Anal. Calcd. for C^F^NO,: C, 67.95; H, 5.31; N, 1.80, Found: C, 67.22; H, 5.22; 
N, 1.74. 
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Example 200 

2-Hydroxv-4-r5 , -(8-phenyl-octylcarbamovlV3.3"-bis-trifluoromethvl- 
n.1':3'riterphenvl ^'vloxvmethvn-benzoic acid 

5 To a solution of 2-methoxy-4-[5'-(8-phenyl-octylcarbamoyl)-3,3"-bis- 

trifluoromethyl-[l,l':3'l"]terphenyl-2'yloxymethyl]-benzoic acid methyl ester (0.418 
g, 0.53 mmol, 1 eq) in CH 2 C1 2 (9 mL) cooled to 0 °C was added BBr 3 (1M in CH 2 C1 2 ) 
(0.800 mL, 0.53 mmol, 1 eq). The reaction was stirred at 0 °C for 40 min, poured 
over ice and extracted with EtOAc. The combined organics were washed with brine, 

10 dried over MgS0 4 and concentrated in vacuo. The residue was purified by flash 
chromatography (20 to 30% EtOAc:hexane +1% Formic Acid) to afford 2-hydroxy- 
4-[5'-(8-phenyl-octylcarbamoyl)-3,3"-bis-trifluoromethyl-[l ,1 ' :3' l"]terphenyl- 
2'yloxymethyl]-benzoic acid methyl ester (see next example) and the title compound 
(0.201 g, 50 %) as a white foam. 'H NMR (DMSO-<* 6 ) 5 13.60 (bs, 1H); 11.10 (bs, 

15 1H); 8.59 (bt, 1H); 7.96-7.92 (m, 6H); 7.78-7.66 (m, 4H); 7.48 (d, 1H); 7.26-7.10 (m, 
5H); 6.26 (d, 1H); 6.21 (dd, 1H); 4.18 (dd, 2H); 3.24 (dd, 2H); 2.52 (t, 2H); 1.52 (m, 
4H); 1.27 (m, 8H); IR (film) 3300, 2950, 2800, 1680, 1630, 1590, 1540, 1440, 1320, 
1260, 1205, 1160, 1120, 1095, 1080, 990 cm' 1 ; mass spectrum [(-)ESI], m/z 776 (M- 
H)"; Anal. Calcd. for C 43 H 39 F 6 N0 5 : C, 67.62; H, 5.15; N, 1.83, Found: C, 67.21; H, 

20 5.11; N, 1.71. 

Example 201 

2-Hydroxy-4-f5 , -(8-phenvl-octvlcarbamovl)-3.3 ,, -bis-trifluoromethvl- 
n.l'tS'r'lterphenvl -2 , vloxvmethvn-benzoic acid methvl ester 

25 

The title compound was prepared as a yellow oil (0.198 g, 48 %) using the 
procedure of Example 200. 'H NMR (DMSO-d 6 ) 8 10.36 (s, 1H); 8.59 (bt, 1H); 7.94 
(m, 6H); 7.76-7.66 (m, 4H); 7.47 (d, 1H); 7.25-7.10 (m, 5H); 6.82 (d, 1H); 6.74 (dd, 
1H); 4.18 (dd, 2H); 3.84 (s, 3H); 3.26 (dd, 2H); 2.52 (t, 2H); 1.52 (m, 4H); 1.27 (m, 
30 8H); IR (film) 3330, 2950, 2850, 1680, 1600, 1580, 1550, 1460, 1420, 1320, 1210, 
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1150, 1115, 1080, cm" 1 ; mass spectrum [(-)ESI], m/z 762 (M-H)-; Anal. Calcd. for 
C^FgNOj: C, 67.95; H, 5.31; N, 1.80, Found: C, 67.11; H, 5.29; N, 1.73. 

Example 202 

442-r3-Bromo-5-f8-Dhenvl.octvl carbamovn-3'-trifluoromethv1-hi P henvl-2- 
vIoxv1-ethoxvl-2-hvdr oxv.hen7oic acid 

step 1 

To a solution of A^-(8-phenyl-octyl)-3-bromo-5-(m-trifluoromethylphenyl)-4- 
(2-hydroxyethoxy)-benzamide (0.687g, 1.16 mmol, 1 eq) in THF (10 mL) was added 
triphenylphosphine (0.680 g, 2.59 mmol, 2.23 eq) and methyl 2,4 dihydroxybenzoate 
(0.388 g, 2.30 mmol, 2.0 eq). The reaction was cooled to 0 °C and diethyl 
azodicarboxylate (0.220 mL, 1.40 mmol, 1.2 eq) was added. The cold bath was 
removed and the reaction was stirred overnight at rt. The reaction mixture was then 
poured into 0.1 N HC1 solution and extracted with EtOAc. The combined organic 
layers were washed with brine, dried over MgS0 4 and concentrated in vacuo. The 
residue was purified by flash chromatography (20% EtOAc:hexane) to afford 4-{2-[3- 
Bromo-5-(8-phenyl-octylcarbamoyl)-3'-trifluoromethyl-biphenyl-2-yloxy]-ethoxy}-2- 
hydroxy-benzoic acid methyl ester 'H NMR (CDC1 3 ) 8 11.90 (s, 1H); 7.97 (d, 1H); 
7.84-7.50 (m, 6H); 7.28-7.12 (m, 5H); 6.40 (m, 1H); 6.24 (m, 1H); 6.10 (bt, 1H); 4.12 
(dd, 2H); 4.00 (m, 2H); 3.92 (s, 3H); 3.45 (dd, 2H); 2.59 (t, 2H); 1.60 (m, 4H); 1.33 
(m, 8H). 

step 2 

To a solution of 4-{2-[3-Bromo-5-(8-phenyl-octylcarbamoyl)-3'-trifluoro- 
methyl-biphenyl-2-yloxy]-ethoxy}-2-hydroxy-benzoic acid methyl ester (1.16 mmol, 
1 eq) in EtOH (20 mL) was added 1M NaOH (10 mL) and the reaction was heated at 
reflux 90 min. It was then cooled to rt, concentrated in vacuo, diluted with H 2 0, and 
acidified with 2M HC1 to pH 1. It was extracted with EtOAc, dried over MgSO„and 
concentrated in vacuo. The residue was purified by flash chromatography (30% 
EtOAcrHexane + 1% Formic acid) to afford the title compound (0.607 g, 79 %) as a 
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white foam. 'H NMR (DMSO-rf 6 ) 5 13.55 (bs, 1H); 11.49 (bs, 1H); 8.58 (t, 1H); 8.14 
(d, 1H); 7.90-7.84 (m, 3H); 7.73-7.61 (m, 3H); 7.26-7.12 (m, 5H); 6.27-6.23 (m, 2H); 
4.00 (m, 2H); 3.92 (m, 2H); 3.23 (dd, 2H); 2.52 (t, 2H); 1.52 (m, 4H); 1.28 (m, 8H); 
IR (KBr) 3400, 2950, 2850, 1660, 1620, 1550, 1450, 1420, 1330, 1220, 1160, 1120 
cm' 1 ; mass spectrum [(-)ESI], m/z 726/728 (M-H)"; Anal. Calcd. for C 37 H 37 F 3 N0 6 : C, 
60.99; H, 5.12; N, 1.92, Found: C, 60.32; H, 5.17; N, 1.83. 

Example 203 

2-Hvdroxv-4-r5 , -(8-Dhenvl-octvlp arbamnvn-.1.3 ,, -his-trifliioromethvl. 
ri.l , :3 > l"lterDhenvl-2 , -vloxvsulfonvn-henznir aHH 

The title compound was prepared as an white foam (0.541 g, 78 %) from 2'- 
Hydroxy-3 ,3"-bis-trifluoromethyl-[ 1 , 1 ' :3 ' 1 "]terphenyl-5 ' -carboxylic acid (8-phenyl- 
octyl)-amide and 4-chlorosulfonyl-2-hydroxy-benzoic acid using a procedure similar 
to step 3 of Example 179. 'H NMR (DMSO-^ 6 ) 8 1 1.60 (bs, 2H); 8.70 (t, 1H); 7.94 (s, 
2H); 7. 88-7.80 (m, 4H); 7.69-7.57 (m, 5H); 7.26-7.10 (m, 5H); 6.68 (dd, 1H); 6.57 
(d, 1H); 3.25 (dd, 2H); 2.52 (t, 2H); 1.53 (m, 4H); 1.28 (m, 8H); IR (KBr) 3400, 2950, 
2840, 1690, 1640, 1600, 1550, 1460, 1380, 1320, 1280, 1200, 1170, 1120, 1080 cm 1 ; 
mass spectrum [(-)ESI], m/z 812 (M-H) - ; Anal. Calcd. for C 42 H 37 F 6 N0 7 S: C, 61.99; H, 
4.58; N, 1.72, Found: C, 61.40; H, 4.80; N, 1.68. 

Example 204 

4-r3-Bromo-5-r8-phenvl-octvlcarh q movn.3 > -trjfluornmPthvl-hi>henvl-2. 
vloxvmethvll-2-methnY v.ben7.oic arid 

The title compound was prepared as an white foam (0.400 g, 90%) from 5- 
Bromo-6-hydroxy-3'-trifluoromethyl-biphenyl-3-carboxylic acid (8-phenyl-octyl)- 
amide using a procedure similar to Example 199. 'H NMR (DMSO-d 6 ) 5 12.50 (bs, 
1H); 8.58 (t, 1H); 8.18 (d, 1H); 7.90 (d, 1H); 7.85 (m, 2H); 7.77 (d, 1H); 7.69 (t, 1H); 
7.50 (d, 1H); 7.25-7.10 (m, 5H); 6.80 (d, 1H); 6.69 (dd, 1H); 4.63 (s, 2H); 3.70 (s, 
3H) 3.24 (dd, 2H); 2.53 (t, 2H); 1.54 (m, 4H); 1.28 (m, 8H) IR (KBr) 3300, 2950, 
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2850, 1720, 1630, 1610, 1550, 1460, 1420, 1380, 1320, 1180, 1120 cm- 1 ; mass 
spectrum [(-)ESI], m/z 710 (M-H)*; Anal. Calcd. for C 37 H 37 BrF 3 N0 5 : C, 62.36; H, 
5.23; N, 1.97, Found: C, 61.50; H, 5.75; N, 1.91. 

Example 205 

S-Bromo-e-dH-tetra-S-vlmetho xvVB^trifluoromethvl-biDhenvl-S-carboxvlic 
acid (8-phenvl-octyl)-amide 

5-bromo-6-(cy anomethoxy )-Af-(8-phenylocty l)-3-(trifluoromethyl) [1,1 '-bi- 
phenyl]-3-carboxamide prepared as an white foam (0.400 g, 90%) from 5-Bromo-6- 
hydroxy-3'-trifluoromethyl-biphenyl-3-carboxylic acid (8-phenyl-octyl)-amide and 
bromo acetonitrile using a procedure similar to step 1 of Example 198. 'H NMR 
(CDC1 3 ) 8 8.00 (d, 1H); 7.83-7.58 (m, 5H); 7.28-7.10 (m, 5H); 6.09 (m, 1H); 4.40 (s, 
2H); 3.43 (dd, 2H); 2.58 (t, 2H); 1.58 (m, 4H); 1.32 (m, 8H) 

step 2 

To trimethyl aluminum (2 M in toluene) (0.380 mL, 0.76 mmol, 1.22 eq) was 
added azidotrimethylsilane (0.100 mL, 0.75 rnmol, 1.2 eq) dropwise. The 5-bromo-6- 
(cyanomethoxy)-N-(8-phenyloctyl)-3 , -(trifluoromethyl)[l , 1 '-biphenyl]-3-carboxamide 
(0.365 g, 0.62 mmol, 1 eq) was then added as a solution in toulene (1.5 mL). The 
reaction was heated at reflux for 7 days until TLC indicated consumption of most of 
the starting material. The reaction mixture turned partially solid. It was cooled to rt 
and partitioned between toluene and 6M HC1 solution. The aqueous layer was 
extracted with EtOAc, the combined organics were dried over MgS0 4 , and 
concentrated in vacuo. The residue was purified by flash chromatography (30% 
EtOAciHexane + 1% Formic acid) to afford the title compound (0.150 g, 37 %) as a 
light yellow foam. ] H NMR (DMSO-rf 6 ) 5 8.62 (t, 1H); 8.15 (d, 1H); 7.87 (d, 1H); 
7.79-7.70 (m, 4H); 7.66-7.61 (t, 1H); 7.26-7.12 (m, 5H); 5.00 (s, 2H); 3.24 (dd, 2H); 
2.52 (t, 2H); 1.52 (m, 4H); 1.28 (m, 8H); IR (KBr) 3330, 2950, 2850, 1620, 1550, 
1460, 1320, 1170, 1120 cm 1 ; mass spectrum [(+)APCI], m/z 630 (M+H) + ; Anal. 
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Calcd. for C 30 H 3l BrF3N 5 O 2 : C, 57.15; H, 4.96; N, 11.11, Found: C, 55.24; H, 4.92; N, 
10.50. 

Example 206 

2 , -(lH-Tetra Z ol-5-vlmethoxv)-3.3 ,> -bis-trifluorom e t hvl-ri.l > :3'1»lter D henvl-5 > . 
carboxvlic acid (8-ohenvl-octvn-amirie 

The title compound was prepared as an white foam (0.486 g, 84%) from 2'- 
hydroxy-3,3"-bis-trifluoromethyl-[l,l':3' l"]terphenyl-5'-carboxylic acid (8-phenyl- 
octyl)-amide using a procedure similar to Example 205. 'H NMR (DMSO-d 6 ) 8 8.59 
(t, 1H); 7.93-7.84 (m, 6H); 7.74-7.64 (m, 5H); 7.25-7.10 (m, 5H); 4.56 (s, 2H); 3.26 
(dd, 2H); 2.53 (t, 2H); 1.52 (m, 4H); 1.26 (m, 8H); IR (KBr) 3400, 2950, 2850, 1620, 
1550, 1460, 1330, 1260, 1220, 1080 cm' 1 ; mass spectrum [(+)APCI], m/z 696 
(M+H) + ; Anal. Calcd. for C 37 H 35 F 6 N 5 0 2 : C, 63.88; H, 5.07; N, 10.07, Found: C, 61.94; 
H, 5.12; N, 9.75. 

Example 207 

4-r3-Bromo-5-(8-phe nvl-octvlcarbamovn-3'-trifluoromethvl-biphenvl-2- 
vloxymethvll-2-hvdoxv-benzoic acid methvl ester 

The title compound was prepared as a light yellow oil (0.361 g, 37 %) from 4- 
[3-Bromo-5-(8-phenyl-octylcarbamoyl)-3'-trifluoromethyl-biphenyl-2-yloxymethyl]- 
2-methoxy-benzoic acid methyl ester using a procedure similar to Example 200. 'H 
NMR (DMSO-40 5 10.45 (s, 1H); 8.59 <bt, 1H); 8.18 (d, 1H); 7.90-7.58 (m, 6H); 
7.25-7.10 (m, 5H); 6.70-6.60 (m, 2H); 4.60 (s, 2H); 3.88 (s, 3H); 3.24 (dd, 2H); 2.52 
(t, 2H); 1.50 (m, 4H); 1.25 (m, 8H); IR (KBr) 3400, 2950, 2850, 1685, 1620, 1550, 
1440, 1400, 1180, 1120 cm" 1 ; mass spectrum [(-)APCI], m/z 710 (M-H)"; Anal. Calcd. 
for C 37 H 37 BrF 3 NO s : C, 61.90; H, 5.05; N, 2.01, Found: C, 60.59; H, 5.09; N, 1.86. 
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Example 208 

^rB-Bromo-S-fS-phenvl-octvlcarbamov n-a'-triflu oromethvI- biphenvI-l- 
yl oxvmethvll -2-h vdrox v-benzoic acid 

5 The title compound was prepared as a light yellow oil (0.202 g, 22 %) from 4- 

[3-Bromo-5-(8-phenyl-octylcarbamoyl)-3'-trifluoromethyl-biphenyl-2-yloxymethyl]- 
2-methoxy-benz0ic acid methyl ester using the procedure of Example 207. 'H NMR 
(DMSO-</ 6 ) 8 13.50 bs, 1H); 11.20 (bs, 1H); 8.59 (bt, 1H); 8.16 (d, 1H); 7.90-7.62 
(m, 6H); 7.25-7.10 (m, 5H); 6.64-6.58 (m, 2H); 4.60 (s, 2H); 3.23 (dd, 2H); 2.52 (t, 
10 2H); 1.52 (m, 4H); 1.25 (m, 8H); IR (film) 3400, 2950, 2850, 1660, 1640, 1550, 1495, 
1450, 1420, 1320, 1220, 1160, 1120, 1070 cm" 1 ; mass spectrum [(-)APCI], m/z 690 
(M-H)'; Anal. Calcd. for C 36 H 35 BrF 3 N0 5 : C, 61.90; H, 5.05; N, 2.01, Found: C, 60.59; 
H.5.09; N, 1.86. 

15 Example 209 

2 > -Amino-3.y > -bis-trifluoromethvl-n.l > :3 > l >> 1terphenvl-5 , -carboxvlic acid (8- 
phenyl-octvl)-amide 

step 1 

20 2' - Amino-3 ,3" -bis-trifluoromethy l-[ 1 , 1' : 3 ' 1 "Jterpheny 1-5 ' -carboxy lie acid 

was prepared as an off white solid (0.992 g, 94 %) from 4-amino-3,5-diiodobenzoic 
acid and 3-trifluoromethylphenyl boronic acid using a procedure similar to step 1 of 
Example 175. 'H NMR (CDC1 3 ) 8 7.90(s, 2H); 7.78 (m, 2H); 7.74-7.60 (m, 6H); 
4.24 (bs, 2H). 

25 

step 2 

To a solution of 2'-amino-3,3"-bis-trifluoromethyl-[l,l':3' l"]terphenyl-5'- 
carboxylic acid (0.113 g, 0.27 mmol 1 eq) in DMF (2.7 mL) was added 1,1'- 
carbonyldiimidazole (0.120 g, 0.74 mmol 2.7 eq) and phenyl octylamine (0.070 mL, 
30 0.35 mmol, 1.3 eq) and the reaction was stirred overnight at rt. Additional 1,1'- 
carbonyldiimidazole (0.124 g, 0.76 mmol 2.8 eq) and phenyl octylamine (0.070 mL, 
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0.35 mmol, 1 .3 eq) was added and stirring was continued overnight. The solids were 
then filtered off and washed with EtOAc. The filtrate was washed with saturated 
NaHC0 3 solution, 0.1 N HC1 and brine. It was dried over MgS0 4 and concentrated in 
vacuo. The residue was purified by flash chromatography (20% EtOAc:Hexane +1% 
5 Formic acid) to afford the title compound (0.150 g, 37 %) as a light yellow oil. 'H 
NMR (DMSO-^ 5 8.20 (t, 1H); 7.81-7.70 (m, 8H); 7.61 (s, 2H); 7.25-7.12 (m, 5H); 
4.87 (s, 2H); 3.19 (dd, 2H); 2.52 (t, 2H); 1.50 (m, 4H); 1.28 (m, 8H); IR (KBr) 3540, 
3350, 2950, 2850, 1620, 1545, 1480, 1420, 1325, 1180, 1120, 1110, 1080 cm" 1 ; mass 
spectrum [(+)APCI], m/z 613 (M+H) + ; Anal. Calcd. for C 35 H 34 F s N 2 0: C, 68.62; H, 
10 5.59; N, 4.57, Found: C, 67.66; H, 5.96; N, 4.33. 

Example 210 

4-r2-Bromo-4-(8-Dhenvl-octvlcarbam ov]VDhenoxvsulfonvn-2-hvdroxv-henzoip 
acid 

15 

step 1 

3-Bromo-4-hydroxy-A r -(8-phenyloctyl)benzamide was prepared as a yellow 
oil (1.15 g, 61 .%) from 3-bromo-4-hydroxybenzoic acid and phenyl octylamine using 
a procedure similar to Example 191. 'H NMR (CDC1 3 ) 5 7.92 (d, 1H); 7.70 (dd, 1H); 
20 7.27-7.10 (m, 5H); 7.04 (d, 1H); 6.65 (t, 1H); 6.18 (bs, 1H); 3.41 (dd, 2H); 2.48 (t, 
2H); 1.58 (m, 4H); 1.32 (m, 8H). 

step 2 

The title compound was prepared as a white solid (0.388 g, 40 %) from 
25 3-bromo-4-hydroxy-A/'-(8-phenyloctyl)benzamide and 4-chlorosulfonyl-2-hydroxy- 
benzoic acid using a procedure similar to step 3 of Example 179. 'H NMR (DMSO- 
d 6 ) 5 8.57 bt, 1H); 8.50 (d, 1H); 7.99 (dd, 1H); 7.86 (dd, 1H); 7.38-7.32 (m, 3H); 
7.26-7.10 (m, 5H); 3.50 (bs, 2H); 3.20 (dd, 2H); 2.53 (t, 2H); 1.50 (m, 4H); 1.28 (m, 
8H); IR (KBr) 3480, 3350, 2950, 2850, 1900, 1690, 1630, 1600, 1580, 1540, 1480, 
30 1450, 1360, 1285, 1250, 1205, 1 180, 1 1 10, 1080, 1040, 930, 860 cm 1 ; mass spectrum 
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[(+)APCI], m/z 604 (M+H) + ; Anal. Calcd. for C 28 H 10 BrNO 7 S: C, 55.63; H, 5.00; N, 
2.32, Found: C, 54.33; H, 5.11; N, 1.95. 

Example 211 

5 2-Hvdroxv-4-f2-r5 , -f8-Dhenvl.nctvlca rbamnvn-3^".bis-triflunrom < »thvl- 
ri.l , :3 , .l"1terDhenvl-2'-vloYv1. ethoxv>.henroir arid 

step 1 

A7-(8-Phenyl-octyl)-4-(2-bromo-ethoxy)-3,5-Z?w(m-trifluoromethylphenyl)- 
10 benzamide was prepared as an colorless oil (1.48 g, 95 %) from iV-(8-phenyl-octyl)- 
3,5-fci5(m-trifluoromethylphenyl)-4-(2-hydroxyethoxy)-benzamide using a procedure 
similar to step 1 of Example 185. 'H NMR (CDC1 3 ) 8 7.95-7.78 (m, 6H); 7.72-7.54 
(m, 4H); 7.32-7.10 (m, 5H); 6.18 (bt, 1H); 3.45 (m, 4H); 2.98 (t, 2H); 2.55 (t, 2H); 
1.60 (m,4H); 1.30 (m, 8H). 

15 

step 2 

To a solution of N-(8-phenyl octyl)-4-(2-bromo-ethoxy)-3,5-£>«(m- 
trifluoromethylphenyl) benzamide (1.48 g, 2.05 mmol, 1 eq) in acetone (21 mL) was 
added K 2 C0 3 (1.42 g, 10.25 mmol, 5eq) and methyl 2,4-dihydroxybenzoate (0.340 g, 

20 2.05 mmol, 1.0 eq). The reaction was heated at reflux for overnight, cooled to it and 
concentrated in vacuo. The residue was partitioned between EtOAc and brine, dried 
over MgS0 4 and concentrated in vacuo. The residue was purified by flash 
chromatography (30 % EtOAcrhexane) to afford 2-hydroxy-4-{2-[5'-(8-phenyl- 
octylcarbamoyl)-3,3"-bis-trifluoromethyl-[l , 1 ':3\ 1 "]terphenyl-2-yloxy]-ethoxy } - 

25 benzoic acid methyl ester (0.98 g, 60 %) as a colorless oil. 'H NMR (CDC1 3 ) 5 10.90 
(s, 1H); 7.92-7.78 (m, 7H); 7.66-7.50 (m, 4H); 7.27-7.12 (m, 5H); 6.18-6.10 (m, 3H); 
3.92 (s, 3H); 3.66-3.40 (m, 6H); 2.58 (t, 2H); 1.60 (m, 4H); 1.28 (m, 8H). 

step 3 

30 To a solution of 2-hydroxy-4-{2-[5'-(8-phenyl-octylcarbamoyl)-3,3 M -bis- 

trifluoromethyl[l,r:3M"]terphenyl-2 , -yloxy]-ethoxy}-benzoic acid methyl ester 
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(0.980 g, 1.21 mmol, 1 eq) in EtOH (20 mL) was added 50% NaOH (10 mL) and the 
reaction was heated at reflux overnight. It was cooled to rt, diluted with H 2 0, and 
acidified with 2M HC1 to pH 1 . It was extracted with EtOAc, dried over MgS0 4 and 
concentrated in vacuo. The residue was purified by flash chromatography (30 % 
EtOAcrhexane) to afford the title compound (0.92 g, 96 %) as a white foam. 'H NMR 
(DMSO-J 6 ) 8 13.60 (bs, 1H); 11.40 (bs, 1H); 8.59 <bt, 1H); 8.00-7.92 (m, 6H); 7.74- 
7.65 (m, 4H); 7.56 (d, 1H); 7.25-7.10 (m, 5H); 6.08-6.00 (m, 2H); 3.66 (bd, 2H); 3.52 
(bd, 2H); 3.25 (dd, 2H); 2.52 (t, 2H); 1.53 (m, 4H); 1.27 (m, 8H); IR (KBr) 3350, 
2950,2850, 1670, 1620, 1550, 1500, 1460, 1320, 1230, 1220, 1160, 1120, 1095, cm 1 ; 
mass spectrum [(-)APCI], m/z 792 (M-H)"; Anal. Calcd. for C^H^NO^ C, 66.58; 
H, 5.21; N, 1.76, Found: C, 64.86; H, 5.22; N, 1.68. 

Example 212 

{3-Bromo-5-rmethvI-(8-phenvl-octvn.carhamnv n -3 ? -triflunro m ethvl-hip hpn Y l-7-. 
vloxvl-acetic acid 

step 1 

To a solution of 8-phenyl octanoic acid (28.6g, 129.8 mmol, 1 eq) in CH 2 C1 2 
(100 mL) cooled to 0 °C was added oxalyl chloride (17 mL, 195 mmol, 1.5 eq) 
dropwise via an addition funnel over 30 minutes. Upon the completion of the 
addition, the ice bath was removed and the reaction was stirred at rt for 2h. It was 
then heated at reflux for 30 minutes. The reaction was cooled to rt and concentrated 
in vacuo to afford a yellow oil. It was added as a solution in EtjO (100 mL) to a 
solution of condensed methyl amine (-20 mL) in Et 2 0 (200 mL) at -78 °C. 
Immediately, a white precipitate formed. The cold bath was removed and the reaction 
was allowed to stir overnight warming to rt under a stream of N 2 . The residue was 
washed with E^O and concentrated to afford A^-methyl-8-phenyloctanamide (25.2 g, 
83 %) as a yellow-white solid. 'H NMR (CDC1 3 ) 5 7.68-7.10 (m, 5H); 5.42 (bs, 1H); 
3.80 (m, 3H); 2.60 (m, 2H); 2.18 (m, 2H); 1.60 (m, 4H); 1.30 (m, 8H). 



step 2 
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To a solution of N-methyl-8-phenyloctanamide (25.2 g, 108.0 mmol, leq) in 
THF (500 mL) cooled to 0 °C was added lithium aluminum hydride (12.3 g, 466.8 
mmol, 4.3 eq) portionwise over 20 minutes. The cold bath was removed and the 
reaction was stirred at rt 3 hours. The reaction was then heated at reflux for 2 _ hours. 
5 It was then cooled to rt and quenched by the slow addition of H 2 0 (30 mL). EtOAc 
(300 mL) was added, followed by 2 M NaOH (40 mL). The solids were then filtered 
off and washed with EtOAc. The filtrate was dried over MgS0 4 and concentrated in 
vacuo to afford A^methyl-/V-(8-phenyloctyl)amine (19.7 g, 83 %) as a light yellow oil. 
'H NMR (CDC1 3 ) 8 7.30-7.14 (m, 5H); 2.63-2.52 (m, 4H); 2.43 (s, 3H); 2.05 (s, 1H); 
10 1 .62 (m, 4H); 1 .30 (m, 8H). 

step 3 

5-bromo-6-(2-hydroxyethoxy)-N-methyl-A^-(8-phenyloctyl)[ 1 , 1 '-biphenyl]-3- 
carboxamide was prepared as a colorless oil (0.200 g, 56 %) from 3-bromo-5-(m- 
15 trifluoromethylphenyl)-4-(2-hydroxyethoxy)-benzoic acid ethyl ester and Af-methyl- 
iV-(8-phenyloctyl)amine using a procedure similar to step 2 of Example 175. 'H NMR 
(CDCI3) 8 7.87-7.54 (m, 5H); 7.38-7.12 (m, 6H); 3.65 (m, 4H); 3.50 and 3.03 (2bt, 
2H); 3.03 (2s, 3H); 2.58 (m, 2H); 1.98 (bs, 1H); 1.60 (m, 4H); 1.40-1.22 (m, 8H). 

20 step 4 

The title compound was prepared as a foam (0.108 g, 44 %) from 5-bromo-6- 
(2-hydroxyethoxy)-/V-methyl-iv"-(8-phenyloctyl)[ 1 , 1 '-biphenyl]-3-carboxamide using 
a procedure similar to step 3 of Example 175. 'H NMR (DMSO-J 6 ) 8 12.87 (bs, 1H); 
7.92-7.62 (m, 5H); 7.43 (m, 1H); 7.26-7.08 (m, 5H); 4.12 (s, 2H); 3.40 and 3.18 (2m, 
25 2H); 2.90 (s, 3H); 2.52 (m, 2H); 1.53 (m, 4H); 1.30-1.12 (m, 8H) IR (film) 2930, 
2850, 1735, 1640, 1600, 1495, 1400, 1270, 1150, 1130 cm 1 ; mass spectrum [(-)ESI], 
m/z 618/620 (M-H)"; Anal. Calcd. for C 3I H3 3 BrF 3 N0 4 : C, 60.01; H, 5.36; N, 2.26, 
Found: C, 59.96; H, 5.43; N, 2.22. 
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Example 213 

^^"-Dichloro-^^'difluoro-S'-rmet hvl-fS-Dhenvl-octyn-carhamovlV 
ri.r:3\l"terphenvl-2 > vloxv)-aceticariH 

step 1 

A/-Methyl-A^-(8-phenyloctyl)-3,5-few[m-chloro-/7-fluoro-phenyl)-4-(2- 
hydroxyethoxy)-benzamide was prepared as a white solid (0.313 g, 78%) from 3,5- 

£7/5[(m-chloro)-07-fluoro)-phenyl)-4-(2-hydroxyethoxy)-benzoic acid ethyl ester and 
A/-methyl-A^-(8-phenyloctyl)amine using a procedure similar to step 2 of Example 
175. 'H NMR (CDC1 3 ) 5 7.71-7.66 (dd, 2H); 7.52-7.45 (m, 2H); 7.36 (m, 2H); 7.30- 
7.12 (m, 7H); 3.52 and 3.28 (2bt, 2H); 3.27 (m, 4H); 3.04 (2s, 3H); 2.58 (m, 2H); 1.60 
(m, 4H); 1.42-1.10 (m, 9H). 

step 2 

The title compound was prepared as a white foam (0.177 g, 62 %) from A'-methyl-^- 
(8-phenyloctyl)-3,5-i>u[(m-chloro)-(p-fIuoro)-phenyl)-4-(2-hydroxyethoxy)- 
benzamide using a procedure similar to step 3 of Example 175. 'H NMR (DMSO-</ 6 ) 
5 12.60 <bs, 1H); 7.82 (d, 2H); 7.62-7.56 (m, 2H); 7.51-7.32 (m, 4H); 7.26-7.06 (m, 
5H); 3.82-3.64 (2s, 2H); 3.40 and 3.24 (2m, 2H); 2.94 (2s, 3H); 2.52 (m, 2H); 1.55 
(m, 4H); 1.33-1.00 (m, 8H); IR (KBr) 3450, 2955, 2860, 1750, 1640, 1600, 1500, 
1440, 1400, 1375, 1260, 1150, 1060 cm 1 ; mass spectrum [(+)ESI], m/z 654 (M+H) + ; 
Anal. Calcd. for C 36 H 3S C1 2 F 2 N0 4 : C, 66.06; H, 5.39; N, 2.14, Found: C, 65.30; H, 
5.44; N, 2.09. 

Example 214 

r5-MethYl-(8.phenY|.octYl).carbamovn-3.y > .bi s -triflimrnn 1 P»h Yl. 
riJ , ;3\l»terphenvl-2 > vloxv>-acetic aciri 

step 1 

A^-methyl-A^-(8-phenyloctyl)-3,5-6i.y(m-trifluoromethylphenyl)-4-(2-hydroxy- 
ethoxy)-benzamide was prepared as a white solid (0.238 g, 67%) from 3,5-bis-(m- 
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trifluoromethylphenyl)-4-(2-hydroxyethoxy)-benzoic acid ethyl ester and N-methyl- 
N-(8-phenyloctyl)amine using a procedure similar to step 2 of Example 175. 'H NMR 
(CDC1 3 ) 8 7.94 (s, 2H); 7.84 (d, 2H); 7.68-7.56 (m, 4H); 7.44 (s, 2H); 7.30-7.12 (m, 
5H); 3.24 (t, 2H); 3.52 and 3.33 (2bt, 2H); 3.40 (t, 2H); 3.08 (2s, 3H); 2.58 (bt, 2H); 
5 1.60 (m, 4H); 1.42-1.12 (m, 8H). 

step 2 

The title compound was prepared as a foam (0.149 g, 57 %) from A^-methyl-N- 
(8-phenyloctyl)-3,5-fetj(m-trifluoromethylphenyl)-4-(2-hydroxyethoxy)-benzamide 

10 using a procedure similar to step 3 of Example 175. 'H NMR (DMSO-«i 6 ) 8 12.60 (bs, 
1H); 7.96 (s, 2H); 7.90 (d, 2H); 7.78-7.65 (m, 4H); 7.46 (m, 2H); 7.26-7.08 (m, 5H); 
3.78 (s, 2H); 3.41 and 3.28 (2m, 2H); 2.95 (s, 3H); 2.50 (m, 2H); 1.55 (m, 4H); 1.30- 
1.00 (m, 8H) IR (KBr) 3400, 2950, 2850, 1760, 1740, 1630, 1600, 1490, 1450, 1405, 
1320, 1170, 1160, 1120, 1080. 1050 cm '; mass spectrum [(+)ESI], m/z 686 (M+H) + ; 

15 Anal. Calcd. for C 38 H 37 F 6 N0 4 : C, 66.56; H, 5.44; N, 2. 4, Found: C, 65.83; H, 5.50; N, 
1.99. 

Example 215 

r5'-f3-Benzvloxv -benzvlcarbamovlV3.3"-bis-trifluoromethvl- 
20 rt.l':3'.l"1terphenvl-2'-vloxv1-aceticacid 

step 1 

4-(Benzyloxy)benzyl amine (3.00 g, 67 %) was prepared from 4-(benzyloxy)- 
benzoic acid using a procedure similar to steps 1 and 2 of Example 212. 'H NMR 
25 (CDC1 3 ) 8 8. 10 (s, 4H); 7.38-7.22 (m, 5H); 6.90 (d, 2H); 4.98 (s, 2H); 4.00 (s, 2H). 

step 2 

2'-Hydroxy-3,3"-bis-trifluoromethyl-[l ,1 *:3' l"]terphenyl-5'-carboxylic acid 
(3-benzyloxy-benzylcarbamoyl)-amide (0.460 g, 72 %) was prepared from 3,5-bis- 
30 (m-trifluoromethylphenyl)-4-(hydroxy)-benzoic acid ethyl ester and 4-(benzyloxy)- 
benzylamine using a procedure similar to Example 190. 'H NMR (CDC1 3 ) 8 7.78-7.54 
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(m, 10H); 7.48-7.22 (m, 7H); 6.95 (d, 2H); 6.32 (m, 1H); 5.52 (s, 1H); 5.05 (s, 2H); 
4.40 (d, 2H). 

step 3 

[5'-(3-Benzyloxy-benzylcarbamoyl)-3,3"-bis-trifluoromethyl- 
[l,l':3M"]terphenyl-2'-yloxy]-acetic acid methyl ester (0.513 g, 92 %) was prepared 
from 2'-hyd^oxy-3,3"-bis-trifluoromethyl-[l,l':3 , l"]terphenyl-5'-carboxylic acid (3- 
benzyloxy-benzylcarbamoyl)-amide and methyl bromoacetic acid using a procedure 
similar to step 1 of Example 192. 'H NMR (CDC1 3 ) 6 7.92 (m, 6H); 7.70-7.52 (m, 
5H); 7.44-7.21 (m, 6H); 6.96 (d, 2H); 6.35 (m, 1H); 5.08 (s, 2H); 4.60 (d, 2H); 3.80 
(s, 2H); 3.45 (s, 3H). 

step 4 

The title compound was prepared as a white foam (0.286 g, 74 %) from [5'-(3- 
benzyloxy-benzylcarbamoyl)-3 ,3"-bis-trifluoromethyl-[ 1 , 1 ':3\ l"]terphenyl-2'-yloxy]- 
acetic acid methyl ester using a procedure similar to step 2 of Example 192. ] H NMR 
(DMSO-^) 6 12.60 ps, 1H); 9.50 (bt, 1H); 8.00-7.92 (m, 6H); 7.80-7.68 (m, 4H); 
7.44-7.22 (m, 7H), 6.98-6.94 (m, 2H); 5.08 (s, 2H); 4.42 (s, 2H); 3.81 (s, 2H) IR 
(KBr) 3350, 2950, 1720, 1630, 1610, 1540, 1510, 1460, 1320, 1230, 1210, 1180, 
1160, 1120, 1080cm-'; mass spectrum [(-)ESI], m/z 678 (M-H)"; Anal. Calcd. for 
C 37 H 27 F 6 N0 5 : C, 65.39; H, 4.00; N, 2.06, Found: C, 63.35; H, 4.31; N, 2.59 
Example 216 

(2-(/g)-3-PhenYl-2-r5-(8-Dhenvl-octvlcarhamnvl )-4 , .trif1urnmethvl-biphenvl-2- 
vloxvl-propionic acid 

Step 1 3-Iodo-4-hvdroxv-benzoic acid 

To a stirring solution of 4-hydroxy-benzoic acid (6.9 lg, 50.03 mmol) in dry 
acetonitrile (250mL) at -20°C under an atmosphere of N 2 was added HBF 4 -EtoO 
(10.50g, 9.50mL, 55.00 mmol) dropwise via syringe. The solution was stirred at 0° 
for 0.5 hours at which time solid W-iodosuccinimide ( 13.5g, 60 mmol) was added at 
one time. The solution was left to stir for 16 hours and then filtered to remove 
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precipitated succinimide. The solution was diluted with water (500mL) and extracted 
with ethyl acetate (2 x 250mL). The organic portions were combined and washed 
with 10% sodium bisulfite (250mL), water (2 x 250mL) and saturated aqueous NaCl 
(250mL). The solvent was removed in vacuo to yield 8.76g of crude solid. The crude 
solid was purified by column chromatography (6:4:0.1 hexane:ethyl acetate: formic 
acid) to yield 7.54g (57%)of the desired product as white crystals. ! H NMR (DMSO- 
d6) 5 12.74 (br s, 1H), 11.18 (s, 1H), 8.20 (s, 8.20, 1H), 7.79 (d, 1H), 6.94 (d, 1H). 

Step 2 N-f8-PhenvloctvlV3-iodo-4-hvdroxybenzamide 

To a stirring solution of 3-iodo-4-hydroxy-benzoic acid (2.64g, 10.00 mmol) 
in fresh DMF (50mL) at ambient temperature under an atmosphere of N 2 was added 
EDC (2.11g, 11.00 mmol), HOBt (1.49g, 11.00 mmol) and DIPEA (1.94g, 2.61mL, 
15.00 mmol). The solution was allowed to stir at ambient temperature for 1 hour at 
which time 8-phenyl-octylamine (2.46g, 2.39mL, 12 mmol) was added at one time. 
The solution was allowed to stir for an additional 4 hours at which time the it was 
diluted with water (250mL) and extracted with ethyl acetate (250mL). The organic 
phase was washed with water (2 x 250mL), saturated aqueous NaHC0 3 (250mL) and 
saturated aqueous NaCl (250mL). The solvent was removed in vacuo to yield 4.62g 
of crude oil. The crude oil was purified by column chromatography (7:3 hexane:ethyl 
acetate) to yield 4.47g (99%) of the desired product as a clear oil, which crystallized 
upon standing. 'H NMR (CDC1 3 ) 5 8.19 (dd, 2H), 7.60 (dd, 1H), 7.20 (m, 4H), 6.97 
(dd, 1H), 6.32 (t, 1H), 3.39 (q, 2H), 2.57 (t, 2H), 1.58 (m, 4H), 1.30 (m, 8H). 

Step 3 2-f/?V3-Phenvl-2-r2-iodo-4-f8-phenvl-octvlcarbamovlVphenvl-2-vloxv1- 
methyl propionate 

To a stirring solution of N-(8-phenyloctyl)-3-iodo-4-hydroxybenzamide 
(4.47g, 9.90 mmol), L-phenyl lactic acid methyl ester (2.68g, 15.00 mmol) and 
triphenylphosphine (3.91g, 15.00 mmol) in freshly distilled THF (250mL) at 0°C 
under an atmosphere of N 2 was added DEAD (2.60g, 2.35mL, 15.00 mmol) dropwise 
via syringe. The solution was left to stir for 4 hours at which time it was diluted with 
water (500mL) and extracted with ethyl acetate (2 x 250mL). The organic portions 
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were combined and washed with water (2 x 250mL) and saturated aqueous NaCl 
(250mL). The solvent was removed in vacuo to yield 5.27g of crude oil. The crude 
oil was purified by column chromatography (7:3 hexane:ethyl acetate) to yield 4.34g 
(71%) of the desired product as a clear oil, which crystallized upon standing. ] H 
NMR (DMSO-J6) 5 8.36 (t, 1H), 7.55 (m, 13H), 5.30 (dd, 1H), 3.64 (s, 3H), 3.23 (m, 
4H), 2.55 (t, 2H), 1.50 (m, 4H), 1.27 (m, 8H). 

Step 4 2-r/?)-3-Phenvl-2-r5-(8-Dhenvl-octvlca rbamovlV4^trifluoromethvl-biphenvl^2- 
ylox yl-propionic acid 

A 25mL round bottom flask was charged with 2-CR)-3-Phenyl-2-[2-iodo-4-(8- 
phenyl-octylcarbamoyl)-phenyl-2-yloxy]-methyl propionate (0.225g, 0.37 mmol), 4- 
trifluoromethylbenzeneboronic acid (0.106g, 0.56 mmol), 2N aqueous potassium 
carbonate (0.55mL, 1.10 mmol), [l,l'-bis(diphenylphosphino)ferrocene]- dichloro- 
palladium (II) complex with dichloromethane (1:1) (0.016g, 0.019 mmol) and freshly 
distilled dioxane (lOmL) and heated to 70°C with stirring for 16 hours. The reaction 
mixture was then cooled and diluted with ethyl acetate (150mL), washed with water 
(2 x 150mL), saturated aqueous sodium bicarbonate (150mL), saturated aqueous 
sodium chloride (150mL) and the organic phase was filtered through celite. The 
solvent was removed in vacuo to yield 0.25 lg of crude oil. The crude oil was purified 
by column chromatography (8:2 hexane:ethyl acetate) to yield 0.172g of the desired 
intermediate which was then dissolved in 2:1 tetrahydrofuran/methanol (lOmL) and 
stirred with IN aqueous KOH (l.lmL, 1.10 mmol) for 1 hour. The solution was 
acidified to pH 2 with IN HC1 and filtered. The solvent was removed in vacuo to 
yield 0.142g of crude solid which was subjected to column chromatography (4:6:0.1 
hexane:ethyl acetate:formic acid). Solvent was removed in vacuo to yield 0.120g 
(53%) of the desired product as a white solid: mp 78-80°C; *H NMR (DMSO-J6) 
8 8.33 (t, 1H), 7.41 (m, 17H), 5.20 (dd, 1H), 3.21 (m, 4H) 5 3.06 (m, 1H), 2.53 (m, 
1H), 1.50 (m, 4H), 1.26 (m, 8H); IR (KBr) 3450, 2930, 2850, 1740, 1620, 1600, 1560, 
1490, 1320, 1 160, 1130, 1070, 700 cm 1 ; mass spectrum [(-) APCI] m/z 616 [(M-H)"]; 
Anal. Calcd. for C 37 H 38 F 3 NO 4 0.25 H 2 0: C, 71.42; H, 6.24; N, 2.25; Found: C, 71.47; 
H, 6.66; N, 2.18. 
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Example 217 

2-fjgV3-Phenvl-2-r4'-chloro-5-(8.Dhenvl-octvlcarbamovn-biDhenvI-2-vIoxv1- 
propionic acid 

5 

In a manner similar to Example 216, Step 4, the title compound (0.210g, 36%) 
was prepared from 2-( J R)-3-Phenyl-2-[2-iodo-4-(8-phenyl-octylcarbamoyl)-phenyl-2- 
yloxy]-methyl propionate (0.6 14g, 1.00 mmol) and 4-chlorobenzeneboronic acid 
(0.188g, 1.20 mmol): mp 99-100°C; 'H NMR (DMSO-J6) 8 8.33 (t, 1H), 7.36 (m, 
10 17H), 5.18 (dd, 1H), 3.27 (m, 4H), 3.05 (m, 1H), 2.53 (m, 1H), 1.51 (m, 4H), 1.25 (m, 
8H); IR (ATR solid) 3350, 2940, 2870, 1720, 1600, 1560, 1500, 1480, 1200, 1070, 
830, 700 cm' 1 ; mass spectrum [(-) APCI] m/z 582 [(M-H)-J; Anal. Calcd. for 
C 36 H 38 ClNCy0.5 H 2 0: C, 72.90; H, 6.63; N, 2.36; Found: C, 72.92; H, 6.43; N,2.35. 

15 Example 218 

2-fjg)-3-Phenvl-2-r4 , -fluo ro-5-f8-phenvl-octvlcarbamovlVbiDhenvl-2-vloxv1- 
propionic acid 

In a manner similar to Example 216, Step 4, the title compound (0.356g, 61%) 
20 was prepared from 2-(/?)-3-Phenyl-2-[2-iodo-4-(8-phenyl-octylcarbamoyl)-phenyl-2- 
yloxyj-methyl propionate (0.614g, 1.00 mmol) and 4-fluorobenzeneboronic acid 
(0.168g, 1.20 mmol): mp 105-106°C; 'H NMR (DMSO-J6) 8 8.33 (t, 1H), 7.41 (m, 
17H), 5.20 (dd, 1H), 3.21 (m, 4H), 3.06 (m, 1H), 2.53 (m, 1H), 1.50 (m, 4H), 1.26 (m, 
8H); IR (ATR solid) 3350, 2940, 2870, 1720, 1600, 1560, 1490, 1220, 1200, 1080, 
25 840, 700 cm 1 ; mass spectrum [(+) APCI] m/z 568 [(M+H) + ]; Anal. Calcd. for 
C 36 H 38 FNO 4 -0.5 H 2 Q: C, 74.98; H, 6.82; N, 2.43; Found: C, 75.20; H, 6.72; N, 2.41. 



WO 99/61410 PCT/US99/10158 

-237- 



Examgje 219 

2-f/?'>-3-Phenvl-2-r4 l -methoxv-5-(8-phenvl-octvlcarbamovn-biphen vl-2-vloxvl- 
propionic acid 

5 In a manner similar to Example 216, Step 4, the title compound (0.225g, 39%) 

was prepared from 2-(/?)-3-Phenyl-2-[2-iodo-4-(8-phenyl-octylcarbamoyl)-phenyl-2- 
yloxy]-methyl propionate (0.614g, 1.00 mmol) and 4-methoxybenzeneboronic acid 
(0.182g, 1.20 mmol) and isolated as a clear oil: 'H NMR (DMSO-d6) 5 8.31 (t, 1H), 
7.32 (m, 17H), 5.13 (dd, 1H), 3.81 (s, 3H), 3.25 (m, 4H), 3.05 (m, 1H), 2.54 (m, IS), 
10 1.51 (m, 4H), 1.26 (m, 8H); IR (ATR solid) 2920, 2850, 1730, 1600, 1480, 1240, 
1180, 840, 700 cm -1 ; mass spectrum [(-) APCI] m/z 578 [(M-H)]; Anal. Calcd. for 
C 37 H 41 NO 5 -0.5 H 2 0: C, 75.48; H, 7.19; N, 2.37; Found: C, 75.36; H, 7.16; N, 2.38. 

Example 220 

15 2-f/gV3-Phenvl-2-r5-f8-phenyl-octylcarbamovl)-4'-trifluoromethoxv-biphenvl-2- 
vloxvl-propionic acid 

In a manner similar to Example 216 Step 4, the title compound (0.1 63g, 26%) 
was prepared from 2-(/?)-3-Phenyl-2-[2-iodo-4-(8-phenyl-octylcarbamoyl)-phenyl-2- 

20 yloxy]-methyl propionate (0.6 14g, 1.00 mmol) and 4-trifluoromethoxybenzene- 
boronic acid (0.247g, 1.20 mmol) and isolated as a clear oil: 'H NMR (DMSO-C&5) 
5 8.33 (t, 1H), 7.37 (m, 17H), 5.17 (dd, 1H), 3.25 (m, 4H), 3.05 (m, 1H), 2.53 (m, 
1H), 1.51 (m, 4H), 1.25 (m, 8H); IR (ATR solid) 2930, 2850, 1730, 1600, 1490, 1250, 
1230, 1 160, 1080, 700; mass spectrum [(+) ESI] m/z 634 ([M+H] + ); Anal. Calcd. for 

25 C 37 H 38 F 3 NO S 0.25 H 2 0: C, 69.63; H, 6.08; N, 2.19; Found: C, 69.55; H, 5.89; N, 2.18. 
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WHAT IS CLAIMED IS: 

1 . A compound of formula I having the structure 




CD 

wherein: 

B and D are each, independently, hydrogen, halogen, alkyl of 1-6 carbon atoms, 
cycloalkyl of 3-8 carbon atoms, aryl, heteroaryl, aralkyl of 6-12 carbon atoms, 
or heteroaralkyl of 6-12 carbon atoms except where B and D both are 
hydrogen; 

R 1 is hydrogen, alkyl of 1-6 carbon atoms, -S0 2 Ph(OH)(C0 2 H), -CH(R 2 )W, 

-CH 2 CH 2 Y, or -CH 2 CH 2 CH 2 Y; 
R 2 is hydrogen, alkyl of 1-6 carbon atoms, aralkyl of 6-12 carbon atoms, -CH 2 (1H- 

imidazol-4-yl),-CH 2 (3-lH-indolyl), -CH 2 CH 2 (l,3-dioxo-l,3-dihydro-isoindol- 

2-yl), -CH 2 CH 2 (l-oxo-l,3-dihydro-isoindol-2-yl), or -CH 2 (3-pyridyl); 
W is -C0 2 R 3 , -CONHOH, -CN, -CONHR 3 , aryl, heteroaryl, -CHO, -CH=NOR 3 , or 

-CH=NHNHR 3 ; 

Y is -W, -OCH 2 C0 2 R 3 , aryl, heteroaryl, -C(=NOH)NH 2 , -OR 3 , -0(C=0)NR 4 R 5 , 

-NR 3 (C=0)OR\ -NR 3 (C=0)NR 4 R 5 , or -NR 4 R 5 ; 
R 3 is hydrogen or alkyl of 1-6 carbon atoms; 

R 4 and R 5 are each, independently, hydrogen, or alkyl of 1-6 carbon atoms or R 4 and 

R 5 are, together, -(CH 2 ) n -, or -CH,CH 2 XCH 2 CH 2 -; 
X is O, S, SO, S0 2 , NR 3 , or CH 2 ; 
n is 2 to 5; 
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C is alkyl of 1-18 carbon atoms, aryl, heteroaryl, aralkyl of 6-20 carbon atoms, 
heteroaralkyl of 6-20 carbon atoms, -CONR 6 R 7 , -NR 3 CONR 6 R 7 , -NR 3 COR 6 , 
-OR 6 , -0 2 CNR 6 R 7 , -NR 3 C0 2 R 6 , -0 2 CR 6 , -CH,OR 6 , -NR 6 R 7 , -CR 3 =CR 3 R 8 , 

-CPh 3 , -CH 2 NR 6 R 7 ,or ; 
R 6 and R 7 are each, independently, hydrogen, alkyl of 1-18 carbon atoms, aryl, 

heteroaryl, aralkyl of 6-20 carbon atoms, heteroaralkyl of 6-20 carbon atoms, 

cycloalkyl of 3-10 carbon atoms, -(CH 2 CH 2 0) n CH 3) -(CH 2 ) m A or R 6 and R 7 

are, together, -(CH 2 ) p -, -(CH 2 ) 2 N(CH 3 )(CH 2 ) 4 -, -(CH 2 ) 2 N(R 8 )(CH 2 ) 2 -, or 

-(CH 2 ) 2 CH(R 8 )-(CH 2 ) 2 -; 
R 8 is hydrogen, alkyl of 1-18 carbon atoms, aryl, heteroaryl, aralkyl of 6-20 carbon 

atoms, heteroaralkyl of 6-20 carbon atoms, cycloalkyl of 3-10 carbon atoms, 

-(CH 2 CH 2 0) n CH 3 , -(CH 2 CH 2 CH 2 0) n CH 3 , or -(CH 2 ) m A; 
A is aryl, heteroaryl, aryloxy, heteroaryloxy, arylthio, heteroarylthio, arylsulfoxy, 

heteroarylsulfoxy, arylsulfonyl, heteroarylsulfonyl, -CHF 2 , -CH 2 F, -CF 3 , 

-(CH 2 CH 2 0) n CH 3 , -(CH 2 CH 2 CH 2 0) n CH 3 , -C0 2 R\ -0(C=0)NR 6 R 7 , 

aralkyloxy, or heteroaralkyloxy; 
m is 2 to 16 
p is 2 to 12 

or a pharmaceutically acceptable salt thereof. 

2. The compound according to claim 1, wherein W is -C0 2 H or a 
pharmaceutically acceptable salt thereof. 

3. The compound according to claim 2, wherein B and D are each, 
independently, aryl or halogen or a pharmaceutically acceptable salt thereof. 

4. The compound according to claim 1 , which is (3,3"-dichloro-5'- 

dodecylcarbamoyl-[l,l';3',l"]terphenyl-2'-yloxy)acetic acid or a pharmaceutically 
acceptable salt thereof. 
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5. The compound according to claim 1, which is (3-bromo-3'-chloro-5- 
dodecylcarbamoyl-biphenyl-2-yloxy)acetic acid or a pharmaceutically acceptable salt 
thereof. 

6. The compound according to claim 1, which is [3,3"-dichloro-5'-(8- 
phenyl-octylcarbamoy^-flJ'iS'J'^terphenyl^'-yloxyjacetic acid or a 
pharmaceutically acceptable salt thereof. 

7. The compound according to claim 1, which is (5'-octadecyloxy- 
[l,r;3',r , ]terphenyl-2'-yloxy)acetic acid or a pharmaceutically acceptable salt 
thereof. 

8. The compound according to claim 1, which is (S'-dodecylcarbamoyl- 
3,3"-bis-trifluoromethyl-{ 1,1' ;3\T ']terphenyl-2'-yloxy)-acetic acid or a 
pharmaceutically acceptable salt thereof. 

9. The compound according to claim 1, which is (3-bromo-5-dodecyl- 
carbamoyl-3 , -trifluoromethyl-biphenyl-2-yloxy)acetic acid or a pharmaceutically 
acceptable salt thereof. 

10. The compound according to claim 1, which is (5'-(8-phenyloctyl- 
carbamoyl-3,3 ,5 -bis-trifluoromethyl-{ 1 J^3\l' ^teiphenyl^'-yloxyjacetic acid or a 
pharmaceutically acceptable salt thereof. 

11. The compound according to claim 1, which is (S'-Dodecylcarbamoyl- 
[l,r;3 , ,l ,, ]terphenyl-2 , -yloxy)-acetic acid or a pharmaceutically acceptable salt 
thereof. 

12. The compound according to claim 1, which is (5'-Dodecylcarbamoyl- 
4,4 , '-dimethoxy-[l,r ;3',r , ]terphenyl-2'-yloxy)-acetic acid or a pharmaceutically 
acceptable salt thereof. 
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13. The compound according to claim 1, which is (S-Chloro-S'- 
dodecylcarbamoyl-^-methoxy-flJ'iS^terphenyl-l'-yloxyVacetic acid or a 
pharmaceutically acceptable salt thereof. 

14. The compound according to claim 1, which is (5'-Dodecylcarbamoyl- 
3,3"-dimethoxy-[l,l';3' l"]terphenyl-2'-yloxy)-acetic acid or a pharmaceutical^ 
acceptable salt thereof^ 

15. The compound according to claim 1, which is [2-(3,3"-Dichloro-5'- 
dodecylcarbamoyl-[l,l , ;3 , ,l M ]terphenyl-2 , -yloxy-ethoxy]-acetic acid or a 
pharmaceutically acceptable salt thereof. 

16. The compound according to claim 1, which is {5'-[6-(4-tert-Butyl- 
benzyloxy)-hexylcarbamoyl]-3^"-bis-tri^ 

yloxy } -acetic acid or a pharmaceutically acceptable salt thereof. 

17. The compound according to claim 1, which is {5'-[6-(4-Benzyloxy- 
benzy loxy)-hexylcarbamoyl]-3 ,3"-bis-trifluoromethyl- [ 1 , 1 ' ;3 ' 1 "]terphenyl-2 * -yloxy } - 
acetic acid or a pharmaceutically acceptable salt thereof. 

18. The compound according to claim 1, which is [3"-Chloro-4-methoxy- 
5'-(8-phenyl-octylcarbamoyl)-[l,l';3M"]terphenyl-2 , -yloxy]-acetic acid or a 
pharmaceutically acceptable salt thereof. 

19. The compound according to claim 1, which is {S^-Chloro^-methoxy- 
5 , -[methyl-(8-phenyl-octyl)-carbamoyl]-[lJ^3\l"]terphenyl-2 , -yloxy}-acetic acid or 
a pharmaceutically acceptable salt thereof. 

20. The compound according to claim 1, which is [3,3"-Dimethoxy-5'-(8- 
phenyl-octylcarbamoyl)-[lJ , ;3 , ,l"]terphenyl-2-yloxy]-acetic acid or a 
pharmaceutically acceptable salt thereof. 
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21. The compound according to claim 1, which is {2-[5'-(6-Phenyl- 
hexylcarbamoyl)-33"-bis-trifluoromethyl-[ 1 , V ;3' , 1 "]terphenyl-2' -yloxy] - 
ethoxy} acetic acid or a pharmaceutical^ acceptable salt thereof. 

22. The compound according to claim 1, which is {5'-[6-(2,4-Difluoro- 
benzyloxy)-hexylcarbamoyl]-3 ,3"-bis-trifluoromethyl-[ 1 9 V;3*1 "]terphenyl-2' yloxy } - 
acetic acid or a pharmaceutically acceptable salt thereof. 

23. The compound according to claim 1, which is {S'-td-CBiphenyW- 
ylmethoxy)-hexylcarbamoyl]-3,3 ,, -bis-trifluoromethyl-[ 1 , 1 ' ;3 \ 1 "]terphenyl-2' - 
yloxy } -acetic acid or a pharmaceutically acceptable salt thereof. 

24. The compound according to claim 1, which is {33'MDimethoxy-5"- 
[methyl-(8-phenyl-octyl)-carbamoyl]-[l ,r;3\l"]teiphenyl-2' -yloxy }-acetic acid or a 
pharmaceutically acceptable salt thereof. 

25. The compound according to claim 1, which is {2-[3,5,3",5"- 
Tetrachloro-5 * - [(6-phenyl-hexylc arbamoy 1)- [ 1 , 1 * ;3 ' , 1 "] terpheny 1-2 ' -e thoxy } -acetic 
acid or a pharmaceutically acceptable salt thereof. 

26. The compound according to claim 1, which is [4,4"-Dimethoxy-5'-(8- 
phenyl-octylcarbamoyl)-[l,r;3M' , ]terphenyl-2'yloxy]acetic acid or a 
pharmaceutically acceptable salt thereof. 

27. The compound according to claim 1, which is (3,3"-Dichloro-5 > - 
dodecylcarbamoyl-4,4 ,, -difluoro[l,l , ;3',l"]teiphenyl(-2'-yloxy)-acetic acid or a 
pharmaceutically acceptable salt thereof. 

28. The compound according to claim 1, which is [3,3"-Dichloro-4- 
4"difluoro-5 ' -(8-phenyl-octylcarbamoyl) [- 1 , 1 9 ;3 9 , 1 "] terpheny 1-2 ' -yloxy ]-acetic acid or 
a pharmaceutically acceptable salt thereof. 
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29. The compound according to claim 1, which is {3,3"-Dichloro-5 , -(6- 
(2,5-dimethyl-furan-3-ylmethoxy)-hexylcarbamoyl]-4-4 ,, -difluoro- 

[1 J^3\l"]terphenyl-2'-yloxy}-acetic acid or a pharmaceutically acceptable salt 
thereof. 

30. The compound according to claim 1, which is [3,5-Dichloro-5'-(8- 
phenyl-octylcarbamoyl)-[l,l , ;3M ,, ]terphenyl-2'-yloxy]-acetic acid or a 
pharmaceutically acceptable salt thereof. 

31. The compound according to claim 1, which is [5'-(8-Phenyl- 

octylcarbamoyl^S-trifluoromethyl-tl.r^S'J^lterphenyl^'-yloxyl-acetic acid or a 
pharmaceutically acceptable salt thereof. 

32. The compound according to claim 1, which is 4.4"-Difluoro-5'-(8- 
pheny l-octylcarbamoyl)-3 ,3"-bis-trifluoromethy l-[ 1 , 1 ' ;3 ' , 1 "lterphenyl-2* -yloxy]- 
acetic acid or a pharmaceutically acceptable salt thereof. 

33. The compound according to claim 1, which is {5'-[6-(2,5-Dimethyl- 
faran-3-ylmethoxy)-hexylcarbamoyl]-3 

T -yloxy } -acetic acid or a pharmaceutically acceptable salt thereof. 

34. The compound according to claim 1, which is (3-Bromo-5- 
dodecylcarbamoyl-4'-methoxy-biphenyl-2-yloxy)-acetic acid or a pharmaceutically 
acceptable salt thereof. 

35. The compound according to claim 1, which is [5'-(2-Hexadecylamino- 
3,4-dioxo-cyclobut-l-enylamino)-[l,l';3 , ,l ,, ]terphenyl-2 , -yloxy]-acetic acid or a 
pharmaceutically acceptable salt thereof. 

36. The compound according to claim 1, which is (3,3 ,, -Dichloro-5 , ~ 
dodecylcarbamoyl-[l , 1 ' ;3 ' , 1 7 ']terphenyl-2'-yloxy)-acetic acid or a pharmaceutically 
acceptable salt thereof. 



WO 99/61410 PCT/US99/10158 

-244- 

37. The compound according to claim 1, which is (3-Bromo-3'-chloro-5- 
dodecylcarbamoyl-biphenyl-2-yloxy)-acetic acid or a pharmaceutically acceptable 
salt thereof. 

5 38. The compound according to claim 1, which is [3,3"-Dichloro-5 , -(8- 

phenyl-octylcarbamoyl)-[l,r;3\r']terphenyl-2'-yloxy]-acetic acid or a 
pharmaceutically acceptable salt thereof. 

39. The compound according to claim 1, which is (5'-Octadecyloxy- 
10 [l,r;3',l"]terphenyl-2 , -yloxy)-acetic acid or a pharmaceutically acceptable salt 

thereof. 

40. The compound according to claim 1, which is (5'-Benzo[b]naphtho- 
[2,3-d]thiophen-l l-yl-tU^S'^'^terphenyl^'-yloxy^acetic acid or a 

15 pharmaceutically acceptable salt thereof. 

41. The compound according to claim 1, which is (5 , -Nitro-[l,l , ;3\r']- 
terphenyl-2'-yloxy)-acetic acid or a pharmaceutically acceptable salt thereof. 

20 42. The compound according to claim 1, which is (5*-Methoxy- 

[l,r;3\r']terphenyl-2'-yloxy)acetic acid or a pharmaceutically acceptable salt 
thereof. 

43. The compound according to claim 1, which is (5'-Bromo-[l,r;3\r']- 
25 terphenyl-2'-yloxy)-acetic acid or a pharmaceutically acceptable salt thereof. 

44. The compound according to claim 1, which is [(5'-Phenyl[l,r:3\r'- 
terphenyl]-2'-yl)oxy]acetic acid or a pharmaceutically acceptable salt thereof. 



30 



45. The compound according to claim 1, which is (1,3-Diphenyl-dibenzo- 
furan-2-yloxy)-acetic acid or a pharmaceutically acceptable salt thereof. 
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46. The compound according to claim 1, which is (2-Benzoyl-4,6- 
dibromo-benzofuran-5-yloxy)acetic acid or a pharmaceutically acceptable salt 
thereof. 

47. The compound according to claim 1, which is (5'-Butoxy-[l,l';3\l"]- 
terphenyl-2'-yloxy)acetic acid or a pharmaceutically acceptable salt thereof. 

48. The compound according to claim 1, which is (5'-Octyloxy- 
[1,1' ;3 , ,l"]terphenyl-2 , -yloxy)acetic acid or a pharmaceutically acceptable salt 
thereof. 

49. The compound according to claim 1, which is (3,3 ,, -Dichloro-5'- 
octyloxy-[l,l';3M ,, ]terphenyl-2 , -yloxy)acetic acid or a pharmaceutically acceptable 
salt thereof. 

50. The compound according to claim 1, which is (3,3 ,, -Bis-acetylamino- 
5'-octyloxy-[l,l , ;3 , ,l"]terphenyl-2'-yloxy)acetic acid or a pharmaceutically 
acceptable salt thereof. 

51. The compound according to claim 1, which is (5'-Octyloxy-3,3"-bis- 
trifluoromethyl-[l,l , ;3M ,, ]terphenyl-2'-yloxy)acetic acid or a pharmaceutically 
acceptable salt thereof. 

52. The compound according to claim 1, which is (3,3"-Dinitro-5'- 
octyloxy-[l,l , ;3M , ']terphenyl-2 , -yloxy)acetic acid or a pharmaceutically acceptable 
salt thereof. 

53. The compound according to claim 1, which is (3,3"-Dimethoxy-5 , - 

octyloxy-[l,l , ;3',l ,, ]terphenyl-2 , -yloxy)aceticacid or a pharmaceutically acceptable 
salt thereof. 
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54. The compound according to claim 1, which is [3,3"-Dichloro-5'-(3- 
phenyl-propylcarbamoyD-tlJ'^'l'^terphenyl^'-yloxylacetic acid or a 
pharmaceutically acceptable salt thereof. 

55. The compound according to claim 1, which is [3,3"-Dichloro-5^(2- 
pyridin^-yl-ethylcarbamoyO-ClJ'^'r'lterphenyl-l'-yloxylacetic acid or a 
pharmaceutically acceptable salt thereof. 

56. The compound according to claim 1, which is [5'-(Benzyl-phenethyl- 
carbamoyl)-3,3"-Dichloro-[l,r ;3UHterphenyl-2'-yloxy]acetic acid or a 
pharmaceutically acceptable salt thereof. 

57. The compound according to claim 1, which is [3,3"-Dichloro-5 , -(4- 
phenyl-butylcarbamoyO-tlJ'^'r'Jterphenyl^'-yloxylacetic acid or a 
pharmaceutically acceptable salt thereof. 

58. The compound according to claim 1, which is [5-(Benzyl-phenethyl- 
carbamoyl)-3-bromo-3'-chloro-biphenyl-2-yloxy]acetic acid or a pharmaceutically 
acceptable salt thereof. 

59. The compound according to claim 1, which is [3-Bromo-3'-chloro-5- 
(2-pyridin-2-yl-ethylcarbamoyl)-biphenyl-2-yloxy]acetic acid or a pharmaceutically 
acceptable salt thereof. 

60. The compound according to claim 1, which is [S'-CBenzyl-phenethyl- 
carbamoyl)-3 ,, -'Chloro-3-t^ifluoromethyl-[l,l , ;3 , n-terphenyl-2'-yloxy]acetic acid or 
a pharmaceutically acceptable salt thereof. 

61. The compound according to claim 1, which is [3"-Chloro-5'-(2- 
pyridin-2-yl-ethylcarbamoyl)-3-trifluoromethyl-[ 1 , 1 ' ;3 ' l ,, ]-terphenyl-2' -yloxy] acetic 
acid or a pharmaceutically acceptable salt thereof. 
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62. The compound according to claim 1, which is [3"-Chloro-5'-(3- 
phenyl-propylcarbamoyl^ ac id 
or a pharmaceutically acceptable salt thereof. 

63. The compound according to claim 1, which is [3"-Chloro-5'-(4- 
phenyl-butylcarbamoyl)-3-trifluoromethyl-[ 1 , 1 9 ;3 ' 1 ^terpheny 1-2' -yloxy] ace tic acid 
or a pharmaceutically acceptable salt thereof. 

64. The compound according to claim 1, which is [S'^Chloro-S'-CS-cyclo- 
pentyl-propylcarbamoyl)-3-trifluoromethyl-[l , 1 9 ;3' 1 "]-terphenyl-2* -yloxy]acetic acid 
or a pharmaceutically acceptable salt thereof. 

65. The compound according to claim 1, which is [3-Bromo-3'-chloro-5- 
(3-cyclopentyl-propylcarbamoyl)-biphenyl-2-yloxy]acetic acid or a pharmaceutically 
acceptable salt thereof. 

66. The compound according to claim 1, which is {5'-[2-(4-Bromo- 
phenyl)-ethylcarbamoyl]-3"-chloro-3-trifluoromethyl-[ 1 ,1';3'1 "]-terphenyl-2 
yloxy } -acetic acid or a pharmaceutically acceptable salt thereof. 

67. ■ The compound according to claim 1, which is [3,3"-Dichloro-5'-(3- 
cyclopentyl-propylcarbamoyl)-[l,r ;3' l"]terphenyl-2' -yloxy] acetic acid or a 
pharmaceutically acceptable salt thereof. 

68. The compound according to claim 1, which is [4 ,, -Methoxy-5'-(2- 
pyridin-2-yl-ethy lcarbamoy l)-3-trifluoromethy l-[ 1 , 1* ;3 ' 1 "]-terphenyl-2 9 -yloxy]acetic 
acid or a pharmaceutically acceptable salt thereof. 

69. The compound according to claim 1, which is [5'-(3-Cyclopentyl- 
propylcarbamoyl)-4"-methoxy-3-trifluoromethyl-[l,l 1 ;3' r^-terphenyl^ 1 - 
yloxy]acetic acid or a pharmaceutically acceptable salt thereof. 
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70. The compound according to claim 1, which is [5'-(Benzyl-phenethyl- 
carbamoyl)-4"-methoxy-3-trifluoromethyl-[l ,1';3' l ,, ]-terphenyl-2 , -yloxy] acetic acid 
or a pharmaceutically acceptable salt thereof. 

5 71. The compound according to claim 1, which is [5'-(Benzyl-phenethyl- 

carbamoyl)-2-fluoro-4 ,, -methoxy-[l,r;3 , r , ]-terphenyl-2 , -yloxy]acetic acid or a 
pharmaceutically acceptable salt thereof. 

72. The compound according to claim 1, which is [5-(Benzylphenethyl- 
10 carbamoyl)-3-bromo-2'-fluoro-biphenyl-2-yloxy]acetic acid or a pharmaceutically 

acceptable salt thereof. 

73. The compound according to claim 1, which is [2-Fluoro-4"-methoxy- 
5 , -(2-pyridin-2-yl-ethylcarbamoyl)-[l,r;3 , r']-terphenyl-2'-yloxy]acetic acid or a 

15 pharmaceutically acceptable salt thereof. 

74. The compound according to claim 1 , which is [2-Fluoro-4"-methoxy- 
S'-CS-phenyl-propylcarbamoyO-tlJ'^'r^-terphenyl^'-yloxylacetic acid or a 
pharmaceutically acceptable salt thereof. 

20 

75. The compound according to claim 1, which is [3-Bromo-2'-fluoro-5- 
(2-pyridin-2-yl-ethylcarbamoyl)-biphenyl-2-yloxy] acetic acid or a pharmaceutically 
acceptable salt thereof. 

25 76. The compound according to claim 1, which is [3-Bromo-2'-fluoro-5- 

(3-phenyl-propylcarbamoyl)-biphenyl-2-yloxy]acetic acid or a pharmaceutically 
acceptable salt thereof. 

77. The compound according to claim 1, which is [5'-(3-Cyclopentyl- 
30 propylca^bamoyl)-2-fluoro•4 ,, -methoxy-[l,^;3 , r']-terphenyl-2'-yloxy]acetic acid or 
a pharmaceutically acceptable salt thereof. 
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78. The compound according to claim 1, which is [3~Bromo-5-(3-cyclo- 
pentyl-propylcarbamoyl)-2'-fluoro-biphenyl-2-y]oxy]acetic acid or a 
pharmaceutically acceptable salt thereof. 

79. The compound according to claim 1, which is [2-Fluoro-4"-methoxy- 
5'-(8-phenyl-octylcarbamoyl)-[l,r ;3' l"]-terphenyl-2'-yloxy] acetic acid or a 
pharmaceutically acceptable salt thereof. 

80. The compound according to claim 1, which is [3-Bromo-2'-fluoro-5- 
(8-phenyl-octylcarbamoyl)-biphenyl-2-yloxy]acetic acid or a pharmaceutically 
acceptable salt thereof. 

81. The compound according to claim 1, which is [2-Fluoro-4"-methoxy- 
5 , -C6-phenyl-hexylcarbamoyl)-[l,r;3 , r , ]-terphenyl-2'-yloxy]acetic acid or a 
pharmaceutically acceptable salt thereof. 

82. The compound according to claim 1, which is [3-Bromo-2'-fluoro-5- 
(6-phenyl-hexylcarbamoyl)-biphenyl-2-yloxy]acetic acid or a pharmaceutically 
acceptable salt thereof. 

83. The compound according to claim 1, which is [3,3' , -Dichloro-5 , -(6- 
phenyl-hexylcarbamoyO-CU'^'r'Jterphenyl^'-yloxylacetic acid or a 
pharmaceutically acceptable salt thereof. 

84. The compound according to claim 1, which is {4"-Methoxy-5'- 
[methyl-(8-phenyl-octyl)-carbamoy^ 

yloxy} acetic acid or a pharmaceutically acceptable salt thereof. 

85. The compound according to claim 1, which is {3,3"-Dichloro-5'- 
[methyl-CS-phenyl-octy^-carbamoyll-tU'jS'r'Jterphenyl^' -yloxy} acetic acid or a 
pharmaceutically acceptable salt thereof. 
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86. The compound according to claim 1, which is [3,3"-Difluoro-5'-(8- 
phenyl-octylcarbamoyO-tlJ^ST'lterphenyl^'-yloxyJacetic acid or a 
pharmaceutically acceptable salt thereof. 

87. The compound according to claim 1, which is {3,3"-Difluoro-5'- 
[methyl-(8-phenyl-octyl)-carbamoyl]-[l J ^3U"]terphenyl-2' -yloxy } acetic acid or a 
pharmaceutically acceptable salt thereof. 

88. The compound according to claim 1, which is [3,3"-Dichloro-5'-(8- 
morpholin-4-yl-octylcarbamoyl)-[l,r;3'r']terphenyl-2'-yloxy]acetic acid or a 
pharmaceutically acceptable salt thereof. 

89. The compound according to claim 1, which is {3,3"-Dichloro-5'-[8- 
(2,6-dimethoxy-phenoxy)-octylcarbamoyl]-[ 1 , 1' ;3 ' 1 "]-terphenyl-2' -yloxy } acetic acid 
or a pharmaceutically acceptable salt thereof. 

90. The compound according to claim 1, which is {5'-[8-(Benzoxazol-2- 
ylsulfanyl)-octylcarbamoyl]-3,3"-dichloro-[l , 1 ' ;3 ' 1 ,, ]-terphenyl-2 ' -yloxy } acetic acid 
or a pharmaceutically acceptable salt thereof. 

91. The compound according to claim 1, which is [3,3"-Dichloro-5'-(8- 
indol-l-yl-octylcarbamoyO-tU'^'l'^terphenyl^'-yloxyJacetic acid or a 
pharmaceutically acceptable salt thereof. 

92. The compound according to claim 1, which is {3,3"-Dichloro-5'-[8-(3- 
cyano-phenoxy)-octylcarbamoyl]-[l, l';3' r]terphenyl-2' -yloxy }acetic acid or a 
pharmaceutically acceptable salt thereof. 

93. The compound according to claim 1, which is {3,3"-Dichloro-5'-[8-(4- 
chloro-benzyloxy)-octylcarbamoyl]-[l,r;3'l ,, ]terphenyl-2' -yloxy} acetic acid or a 
pharmaceutically acceptable salt thereof. 
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94. The compound according to claim 1, which is {3,3"-Dichloro-5'-[8-(4- 
fluoro-3-methy l-phenoxy)-octy lcarbamoy 1]- [ 1 , 1 ' ;3 ' 1 "]-terphenyl-2 ' -y loxy } acetic 
acid or a pharmaceutical^ acceptable salt thereof. 

95. The compound according to claim 1 , which is [3,3"-Dichloro-5'-(8- 

imidazol-l-yl-octylcarbamoyl)-[l,l';3 , l"]terphenyl-2'-yloxy]acetic acid or a 
pharmaceutically acceptable salt thereof. 

96. The compound according to claim 1, which is {3,3"-Dichloro-5'-[6- 
(naphthalen- 1 -ylcarbamoyloxy)-hexylcarbamoyl]-[ 1 , 1' ;3' 1 "]-terphenyl-2'- 
yloxy } acetic acid or a pharmaceutically acceptable salt thereof. 

97. The compound according to claim 1 , which is { 3,3"-Dichloro-5 '-[6- 
(2,4-difluoro-phenylcarbamoyloxy)-hexylcarbamoyl]-[l ,1 ' ;3' 1 "]terphenyl-2'- 
yloxy} acetic acid or a pharmaceutically acceptable salt thereof. 

98. The compound according to claim 1, which is {3,3"-Dichloro-5'-[6-(4- 
phenoxy-phenylcarbamoyloxy)-hexylcarbamoyl]-[ 1 , 1 ' ;3 ' 1 "]terphenyl-2 ' - 

yloxy} acetic acid or a pharmaceutically acceptable salt thereof. 

99. The compound according to claim 1, which is {3,3"-Dichloro-5'-[8-(5- 

fluoro-indol-l-yl)-octylcarbamoyl]-[l,l';3'l"]terphenyl-2'-yloxy}acetic acid or a 
pharmaceutically acceptable salt thereof. 

100. The compound according to claim 1, which is {3,3"-Dichloro-5'-[8-(5- 

methoxy-indol-l-yl)-octylcarbamoyl]-[l,r;3'l"]terphenyl-2'-yloxy}acetic acid or a 
pharmaceutically acceptable salt thereof. 

101. The compound according to claim 1, which is {3,3"-Dichloro-5'-[8- 
(2,5-dimethyl-indol- 1 -yl)-octylcarbamoyl]-[ 1 , 1 ' ;3 ' 1 "]-terphenyl-2' -yloxy } acetic acid 
or a pharmaceutically acceptable salt thereof. 
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102. The compound according to claim 1, which is {3,3"-Dichloro-5'-[8-(5- 
methoxy-2-methyl-indol- 1 -yl)-octylcarbamoyl]-[ 1 , V ;3 9 1 "]-terphenyl-2' -yloxy } - 
acetic acid or a pharmaceutical^ acceptable salt thereof. 

5 103. The compound according to claim 1, which is (3,3"-Dichloro-5'-{ [1- 

(4-phenyl-butoxymethyl)-cyclopropylmethyl]-carbamoyl }-[l , 1 ' ;3' r']terphenyl-2'- 
yloxy)-acetic acid or a pharmaceutical^ acceptable salt thereof. 

104. The compound according to claim 1, which is [5'-(Benzofuran-2- 

10 carbonylMl,r;3' l"]terphenyl-2'-yloxy]acetic acid or a pharmaceutical^ acceptable 
salt thereof. 

105. The compound according to claim 1, which is 3-[3"-(2-Carboxy- 
vinyl)-2'-methoxy-5'-(8-phenyK 

1 5 acid or a pharmaceutical^ acceptable salt thereof. 

106. The compound according to claim 1, which is 3-[3"-(2-Carboxy- 
ethy l)-2 ' -methoxy-5 ' -(8-pheny 1-octylcarbamoylM 1 , 1' ;3 * 1' ']-terpheny 1-3-y 1] - 
propionic acid or a pharmaceutical^ acceptable salt thereof. 

20 

107. The compound according to claim 1, which is {5 '-[(2-Butyl- 
benzofuran-3-ylmethyl)-amino]-[l J'^M'^terphenyW -ylolxy }acetic acid methyl 
ester or a pharmaceutical^ acceptable salt thereof. 

25 108. The compound according to claim 1, which is {5'-[(2-Butyl- 

benzofuran-3-ylmethyl)-amino]-[ 1 , l':3\ 1 "]terphenyl-2'-yloxy } acetic acid or a 
pharmaceutical^ acceptable salt thereof. 

109. The compound according to claim 1, which is {2,6-Dibromo-4-[(2- 
30 butyl-benzofuran-3-ylmethyl)~amino-phenoxy } acetic acid methyl ester or a 
pharmaceutical^ acceptable salt thereof. 
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1 10. The compound according to claim 1, which is {2,6-Dibromo-4-[(2- 
butyl-benzofuran-3-ylmethyl)-amino]-phenoxy} acetic acid or a pharmaceutically 
acceptable salt thereof. 

111. The compound according to claim 1 , which is [2"-Fluoro-5'-(8-phenyl- 

octylcarbamoyl)-3-trifluoromethyl-[l,l';3',r , ]terphenyl-2'-yloxy)-acetic acid or a 
pharmaceutically acceptable salt thereof. 

1 12. The compound according to claim 1 , which is (5'-Dodecylcarbamoyl- 
2"-fluoro-3-trifiuoromethyl-[l,l , ;3M"]terphenyl-2'-yloxy)-acetic acid or a 
pharmaceutically acceptable salt thereof. 

113. The compound according to claim 1 , which is (5'-Dodecylcarbamoyl- 
2,2"-difluoro-[l,r;3M"]terphenyl-2'-yloxy)-acetic acid or a pharmaceutically 
acceptable salt thereof. 

1 14. The compound according to claim 1, which is [2,2"-Difluoro-5'-(8- 
phenyl-octylcarbamoyl)-[l,l , ;3 , ,r , ]terphenyI-2 , -yloxy)-acetic acid or a 
pharmaceutically acceptable salt thereof. 

1 15. The compound according to claim 1, which is [2,2"-Difluoro-5'-(6- 
phenyl-hexylcarbamoyl)-[l,r;3M"]terphenyl-2'-yloxy]-acetic acid or a 
pharmaceutically acceptable salt thereof. 

1 16. The compound according to claim 1, which is {5'-[6-(2,4-Difluoro- 

phenoxy)-hexylcarbamoyl]-2,2"-difluoro-[l,r;3M"]terphenyl-2'-yloxy]-aceticacidor 
a pharmaceutically acceptable salt thereof. 

1 17. The compound according to claim 1 , which is (3"-Chloro-5- 

dodecylcarbamoyl^-fluoro-flJ'^'.r'lterphenyW-yloxyVacetic acid or a 
pharmaceutically acceptable salt thereof. 



1 
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118. The compound according to claim 1, which is [3 ,, -Chloro-2-fluoro-5 , - 
(8-phenyl-octylcarbamoyl)-[l,l , ;3 , ,l M ]terphenyl-2 , -yloxy]-acetic acid or a 
pharmaceutic ally acceptable salt thereof. 

5 1 19. The compound according to claim 1, which is {3-Chloro-5-[6-(2,4- 

difluoro-phenoxy)-hexylcarbamoyl]-2''-fluoro-[ 1 , l';3\ 1 "]terphenyl-2-yloxy } -acetic 
acid or a pharmaceutically acceptable salt thereof. 

120. The compound according to claim 1, which is {3"-Chloro-2-fluoro-5- 
10 [methyH8-phenyl-octyl)-carbamoyl]-[l,r;3',r , ]terphenyl-2 , -yloxy} -acetic acid or a 

pharmaceutically acceptable salt thereof. 

121. The compound according to claim 1, which is {2,2"-Difluoro-5'- 
[methyl-(8-phenyl-octyl)-carbamoyl]-[ 1 , 1 ';3\ 1 ,, ]terphenyl-2 , -yloxy } -acetic acid or a 

15 pharmaceutically acceptable salt thereof. 

122. The compound according to claim 1, which is {3,3 ,, -Dichloro-5'-[8-(4- 
chloro-benzenesulfinyl)-octylcarbamoyl]-[l , l';3\ 1 M ]terphenyl-2'-yloxy } -acetic acid or 
a pharmaceutically acceptable salt thereof. 

20 

123. The compound according to claim 1, which is {3,3"-Dichloro-5'-[8- 
(2,4-difluoro-phenoxy)-octylcarbamoyl]-[l,r;3',r , ]terphenyl-2'-yloxy} -acetic acid or 
a pharmaceutically acceptable salt thereof. 

25 124. The compound according to claim 1, which is {3,3 f '-Dichloro-5'-[12- 

(2,4-difluoro-phenoxy)-dodecylcarbamoyl]-[l,r;3 , ,l"]terphenyl-2 , -yloxy} -acetic acid 
or a pharmaceutically acceptable salt thereof. 

125. The compound according to claim 1, which is {3,3"-Dichloro-5'-[8-(4- 
30 trifluoromethyl-benzyloxy)-octylcarbamoyl]-[l,l r ;3 , ,l M ]terphenyl-2'-yloxy}-acetic 
acid or a pharmaceutically acceptable salt thereof. 
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126. The compound according to claim 1 , which is [3,3"-Dichloro-5'-(8-{ 3- 
[3-(3-methoxy-propoxy)-propoxy]-propoxy }-octylcarbamoyl)-[ 1 , 1 \y, 1 "]terphenyl-2- 
yloxy]-acetic acid or a pharmaceutically acceptable salt thereof. 

5 127. The compound according to claim 1 , which is (3,3"-Dichloro-5'- 

dicyclohexylcarbamoyl-[l ) r;3M ,, ]terphenyl-2'-yloxy)-acetic acid or a 
pharmaceutically acceptable salt thereof. 

128. The compound according to claim 1, which is 4-[4,4"-Dimethoxy-5'- 
10 (T-phenyl-heptylcarbamoyO-fl.riSM^terphenyl^'-yloxyl-butyric acid or a 

pharmaceutically acceptable salt thereof. 

129. The compound according to claim 1, which is 4-[3,3"-Dichloro-5'-(7- 

phenyl-heptylcarbamoyl)-[l,r;3M"]terphenyl-2'-yloxy]-butyric acid or a 
15 pharmaceutically acceptable salt thereof. 

130. The compound according to claim 1, which is [5'-(7-Phenyl-heptyl- 
carbamoyl)-3,3"-bis-trifluoromethyl-[l , 1 ';3\1 "]terphenyl-2'-yloxymethyl]-phosphonic 
acid diethyl ester or a pharmaceutically acceptable salt thereof. 

131. The compound according to claim 1 , which is [5'-(7-Phenyl-heptyl- 
carbamoyl)-3,3"-bis-trifluoromethyl-[l , 1 , :3', 1 "Iterphenyl^'-yloxymethylJ-phosphonic 
acid or a pharmaceutically acceptable salt thereof. 

132. The compound according to claim 1, which is 2,2-Dimethyl-3-[5'-(7- 

phenyl-heptylcarbamoyl)-3,3 ,, -bis-trifluoromethyl-[l,l , :3 , ,l"]terphenyl-2'-yloxy]- 
propionic acid or a pharmaceutically acceptable salt thereof. 

133. The compound according to claim 1 , which is 4-[5'-(7-Phenyl-heptyl- 

carbamoyl)-3 ) 3 , '-bis-trifluoromethyl-[l,r3M"]terphenyl-2 , -yloxymethyl]-benzene- 
sulfonic acid or a pharmaceutically acceptable salt thereof. 
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134. The compound according to claim 1, which is [[4,4'-Dimethoxy-5 , -[4- 
[[(7-phenylheptyl)amino]carbonyl]phenyl][l,l , :3 , ,l , -terphenyl]-2'- yl]oxy]acetic acid 
or a pharmaceutically acceptable salt thereof. 

5 135. The compound according to claim 1, which is [[5'-[4-[[(7-Phenyl- 

heptyl)amino]carbonyl]phenyl]-3,3'-bis(trifluoromethyl)[ l,l':3' t 1 '-terphenyl]-2'- 
yl]oxy]acetic acid or a pharmaceutically acceptable salt thereof. 

136. The compound according to claim 1, which is 4-[[[4,4 , -Dimethoxy-5'- 
1 0 [4- [[(7-pheny Ihepty l)amino]carbony l]phenyl] [ 1 , 1' : 3 *, 1 -terpheny l]-2'-yloxymethy 1]- 

benzoic acid or a pharmaceutically acceptable salt thereof. 

137. The compound according to claim 1, which is 4-[5 , -(7-Phenyl-heptyl- 
carbamoyl)-33"-bis-trifl 

15 acid or a pharmaceutically acceptable salt thereof. 

138. The compound according to claim 1, which is (3-Bromo-3-chloro-5- 
dodecylcarbamoyl-4 , -fluoro-biphenyl-2-yloxy)acetic acid or a pharmaceutically 
acceptable salt thereof. 

20 

139. The compound according to claim 1, which is [3'-Chloro-4'-fluoro-5- 
(8-phenyl-octylcarbamoyl)-biphenyl-2-yloxy]acetic acid or a pharmaceutically 
acceptable salt thereof. 

25 140. The compound according to claim 1, which is (3-Bromo-5-dodecyl- 

carbamoyl-3'-methoxy-biphenyl-2-yloxy)acetic acid or a pharmaceutically acceptable 
salt thereof. 

141. The compound according to claim 1, which is 5-Bromo-6-(2-tetrazol- 
30 l-yl-ethoxy)-3'-methoxy-biphenyl-3-carboxylic acid dodecylamide or a 
pharmaceutically acceptable salt thereof. 
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142. The compound according to claim 1, which is 5-Bromo-3'-chloro-6-(2- 
tetrazol-2-yl-ethoxy)-biphenyl-3-carboxylic acid dodecylamide or a pharmaceutically 
acceptable salt thereof. 

143. The compound according to claim 1, which is 5-Bromo-3'-chloro-6-(2- 
tetrazol-l-yl-ethoxy)-biphenyl-3-carboxylic acid dodecylamide or a pharmaceutically 
acceptable salt thereof. 

144. The compound according to claim 1, which is [3,5,3",5 M -Tetramethyl- 
S'-CS-phenyl-octylcarbamoyO-flJ'iSMnterphenyl^'-yloxyJacetic acid or a 
pharmaceutically acceptable salt thereof. 

145. The compound according to claim 1, which is [4,4 M -Difluoro-3,3 M - 

dimethyl-5 , -(8-phenyloctylcarbamoyl)-[l,l , :3M M ]terphenyl-2 , -yloxy]acetic acid or a 
pharmaceutically acceptable salt thereof. 

146. The compound according to claim 1, which is 2'-Hydroxy-3,5,3 M ,5 n - 
tetramethyl-tlJ'^M'^terphenyl-S-carboxylic acid (7-phenyl-heptyl)-amide or a 
pharmaceutically acceptable salt thereof. 

147. The compound according to claim 1, which is 2'-Hydroxy-3,3 M - 
dimethyl-[l,l , :3 , ,l ,, ]terphenyl-5 , -carboxylic acid (7-phenyl-heptyl)-amide or a 
pharmaceutically acceptable salt thereof. 

148. The compound according to claim 1, which is [3,3 n -Dimethyl-5'-(7- 
phenyl-heptylcarbamoyl)-[l,l':3M M ]terphenyI-2'-yloxy]acetic acid or a 
pharmaceutically acceptable salt thereof. 

149. The compound according to claim 1, which is 4-[3,3"-Dimethyl-5'-(7- 
phenyl-heptylcarbamoyl)-[l,l , :3M ,, ]terphenyl-2 , -yloxy]-butyric acid or a 
pharmaceutically acceptable salt thereof. 
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150. The compound according to claim 1, which is [3,5,3 M ,5 H -Tetramethyl- 
5 , -(7-phenyl-heptylcarbamoyl)-[lJ':3\l M ]terphenyl-2 , -yloxymethyl]-phosphonic acid 
diethyl ester or a pharmaceutically acceptable salt thereof. 

5 15 1. The compound according to claim 1, which is 4-[3,5,3 M ,5"-Tetra- 

methyl-5-(7-phenyl-heptylcarbamoyl)-[l J':3 , ,l H ]terphenyl-2'-yloxy]-butyric acid or a 
pharmaceutically acceptable salt thereof. 

152. The compound according to claim 1, which is 3,3"-Diformyl-2'- 

10 methoxymethoxy-[l,r:3 , ,l M ]terphenyl-5 , -carboxylic acid (7-phenyl-heptyl)-amide or 
a pharmaceutically acceptable salt thereof. 

153. The compound according to claim 1, which is 3,3 M -Diformyl-2'- 
hydroxy-[l,r:3 , ,l ,, ]terphenyl-5 , -carboxylic acid (7-phenyl-heptyl)-amide or a 

15 pharmaceutically acceptable salt thereof. 

154. The compound according to claim 1, which is 3,3 M ,4,4 ,, -Bis- 
methylenedioxy-5'-(7-phenyl-heptylcarbamoyl)-[l,l , :3 , ,l ,, ]terphenyl-2 , -yloxy]-acetic 
acid or a pharmaceutically acceptable salt thereof. 

20 

155. The compound according to claim 1, which is 3 , -Bromo-2 , -hydroxy-5'- 
(8-phenyl-octylcarbamoyl)-biphenyl-3-carboxylic acid 4-chloro-butyl ester or a 
pharmaceutically acceptable salt thereof. 

25 156. The compound according to claim 1, which is (3 M -Chloro-5'-dodecyl- 

carbamoyl-3-trifluoromethyl-[l,r;3 , ,r , ]terphenyl-2 , -yloxy)acetic acid or a 
pharmaceutically acceptable salt thereof. 



157. The compound according to claim 1, which is (5 r -Dodecylcarbamoyl- 
30 4 ,, -methoxy-3-trifluoromethyl-[l,r;3 , ,l ,, ]terphenyl-2 , -yloxy)acetic acid or a 
pharmaceutically acceptable salt thereof. 
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158. The compound according to claim 1, which is (5-Dodecylcarbamoyl- 
2 n -fluoro-4-methoxy-[l,l , ;3M ,, ]terphenyl-2'-'yloxy)acetic acid or a pharmaceutical^ 
acceptable salt thereof. 

159. The compound according to claim 1, which is (3-Bromo-5-dodecyl- 
carbamoyl-2'-fluoro-biphenyl-2-yloxy)acetic acid or a pharmaceutical^ acceptable 
salt thereof. 

160. The compound according to claim 1, which is [4"-Methoxy-5'-(6- 
phenyl-hexylcarbamoyl)-3-trifluorome%^ acid 
or a pharmaceutical^ acceptable salt thereof. 

161. The compound according to, claim 1 , which is [4"-Methoxy-5-(8- 

phenyl-octylcarbamoyl)-3-trifluoromethyl-[lJ , ;3\l , lterphenyl-2'-yloxy]acetic acid or 
a pharmaceutical^ acceptable salt thereof. 

162. The compound according to claim 1, which is (3,5,3",5 r, -Tetrachloro- 
5 , -dodecylcarbamoyl-[l,l';3',l n ]terphenyl-2 , -yloxy)acetic acid or a pharmaceutical^ 
acceptable salt thereof. 

163. The compound according to claim 1, which is [3,5,3 n ,5 ,f -Tetrachloro- 
S'KS-phenyl-octylcarbamoyD-flJ'iSM^terphenyl-l'-yloxyjacetic acid or a 
pharmaceutical^ acceptable salt thereof. 

164. The compound according to claim 1, which is [3,5,3 ,l ,5"-Tetrachloro- 
S'Ke-phenyl-hexylcarbamoy^-tlJ'jSM^terphenyl-l'-yloxyJacetic acid or a 
pharmaceutical^ acceptable salt thereof. 

165. The compound according to claim 1, which is [3,3 ,, -Dichloro-5 , -(4- 
heptyloxy-benzylcarbamoyD-tlJ'^M^terphenyl^'-yloxylacetic acid or a 
pharmaceutical^ acceptable salt thereof. 



WO 99/61410 



PCT/US99/10158 



-260- 

166. The compound according to claim 1, which is 8-[(2'-Carboxymethoxy- 
3,3 n -dichloro-[l,r;3',r , ]terphenyl-5 , -carbonyl)-amino]-octanoic acid methyl ester or a 
pharmaceutically acceptable salt thereof. 

167. The compound according to claim 1, which is 5-[3,3 H -Dichloro-5'-(8- 
indoi-l-yl-octylcarbamoyl)-[l,r;3 , ,l , ']terphenyl-2 , -yloxy]-pentanoic acid or a 
pharmaceutically acceptable salt thereof. 

168. The compound according to claim 1, which is 4-{2-[3,3"-Dichloro-5'- 
(8-indol- 1 -yl-octylcarbamoyl)-[ 1 , 1 ':3\ 1 *']terphenyl-2'-yloxy]-ethoxy } benzoic acid or 
a pharmaceutically acceptable salt thereof. 

169. The compound according to claim 1, which is 4-Methoxybenzoic acid 
6-[(2'-carboxymethoxy-33 n -dichloro-^ 

ester or a pharmaceutically acceptable salt thereof. 

170. The compound according to claim 1 , which is [3,3 M -Dichloro-5-(6- 
hydroxy-hexylcarbamoyO-flJ'iSM'^terphenyl^'-yloxylacetic acid or a 
pharmaceutically acceptable salt thereof. 

171. The compound according to claim 1, which is {2-[3,3 n -Dichloro-5-(8- 
indol-l-yl-octylcarbamoyl)-[l,l , :3 , ,l"]terphenyl-2 , -yloxy]-ethoxy}acetic acid or a 
pharmaceutically acceptable salt thereof. 

172. The compound according to claim 1, which is (5 , -Hexyl-[l,l , ;3 , ,l n ]- 
terphenyl-2'-yloxy)acetic acid or a pharmaceutically acceptable salt thereof. 

173. The compound according to claim 1, which is (5 , -Nonyl-[l,l , ;3',l M ]- 
terphenyl-2 , -yloxy)acetic acid or a pharmaceutically acceptable salt thereof. 

174. The compound according to claim 1, which is (5 t -Tridecyl-[l,l , ;3 , ,l"]- 
terphenyl-2'-yloxy)acetic acid or a pharmaceutically acceptable salt thereof. 
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175. The compound according to claim 1, which is (5-Decyloxy- 
[l,l , ;3M"]terphenyl-2 , -yloxy)acetic acid or a pharmaceutically acceptable salt thereof. 

176. The compound according to claim 1 , which is £5'-Tetradecyloxy- 
[l,r;3M"]terphenyI-2*-yloxy)acetic acid or a pharmaceutical^ acceptable salt thereof. 

177. The compound according to claim 1, which is (5'-Trityl-[l,l , ;3',r] 
terphenyl-2'-yloxy)acetic acid or a pharmaceutical^ acceptable salt thereof. 

178. The compound according to claim 1, which is (5'-Dodecylcarbamoyl- 
3,3"-bis-trifluoromethyl-{ U^3\l'']terphenyl-2'-yloxy) acetic acid or a 
pharmaceutically acceptable salt thereof. 

179. The compound according to claim 1, which is (3-Bromo-5-dodecyl- 
carbamoyl-3'-trifluoromethyl-.biphenyI-2-yloxy)-acetic acid or a pharmaceutical^ 
acceptable salt thereof. 

180. The compound according to claim 1, which is (5'-(8-Phenyl-octyl- 
carbamoyl-3,3"-bis-trifluoromethyl-{ 1,1' ;3\r']teiphenyl-2'-yloxy)-acetic acid or a 
pharmaceutical^ acceptable salt thereof. 

181. The compound according to claim 1 , which is (3-Bromo-5-(8-phenyl- 
octylcarbamoyl)-3 , -trifluoromethyl-biphenyl-2-yloxy)-acetic acid or a 
pharmaceutically acceptable salt thereof. 

182. The compound according to claim 1, which is 4-(3-Bromo-5-dodecyl- 

carbamoyl-3'-trifluoromethyl-biphenyl-2-yloxysulfonyl)-2-hydroxy-benzoic acid or a 
pharmaceutically acceptable salt thereof. 

183. The compound according to claim 1, which is 5-Bromo-6-(2-[l,2,3]- 
triazol-2-yl-ethoxy)-3'-trifluoromethyl-biphenyl-3-carboxylic acid dodecylamide or a 
pharmaceutically acceptable salt thereof. 
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184. The compound according to claim 1, which is 5-Bromo-6-(2-[l,2,3]- 
triazol-l-yl-ethoxy)-3 , -trifluoromethyl-biphenyl-3-carboxylic acid dodecylamide or a 
pharmaceutically acceptable salt thereof. 

185. The compound according to claim 1, which is 5-Bromo-6-C2-tetrazol- 
2-yl-ethoxy)-3'-trifluoromethyl-biphenyl-3-carboxylic acid dodecylamide or a 
pharmaceutically acceptable salt thereof. 

186. The compound according to claim 1, which is 5-Bromo-6-(2-tetrazol- 
l-yl-ethoxy)-3 , -trifluoromethyl-biphenyl-3-carboxylic acid dodecylamide or a 
pharmaceutically acceptable salt thereof. 

187. The compound according to claim 1 , which is Carbamic acid 2-[3- 
bromo-5-(8-phenyl-octylcarbamoyl)-3 ' -trifluoromethy l-biphenyl-2-yloxy] -ethyl ester 
or a pharmaceutically acceptable salt thereof. 

188. The compound according to claim 1, which is 5-Bromo-6-(2- 
morpholin-4-yl-ethoxy)-3 , -trifluoromethyl-biphenyl-3-carboxylic acid dodecylamide 
or a pharmaceutically acceptable salt thereof. 

189. The compound according to claim 1, which is 6-(Amino-ethoxy)-5- 
bromo-3'-trifluoromethyl-biphenyl-3-carboxylic acid dodecylamide or a 
pharmaceutically acceptable salt thereof. 

190. The compound according to claim 1 , which is 5-Bromo-3 '-trifluoro- 
methyl-6-(2-ureido-ethoxy)-biphenyl-3-carboxylic acid dodecylamide or a 
pharmaceutically acceptable salt thereof. 

191 . The compound according to claim 1, which is [2-(3-Bromo-5-dodecyl- 
carbamoyl-3 , -trifluoromethyl-biphenyl-2-yloxy)-ethyl]-carbamic acid methyl ester or 
a pharmaceutically acceptable salt thereof. 
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192. The compound according to claim 1, which is [5'-(6-Phenyl-hexyl- 
carbamoyl)-33'Mns-trifluoro^ acid or a 
pharmaceutically acceptable salt thereof. 

193. The compound according to claim 1, which is [3-Bromo-5-(6-phenyl- 
hexylcarbamoyD-S'-trifluoromethyl-biphenyl^-yloxyJ-acetic acid or a 
pharmaceutically acceptable salt thereof. 

194. The compound according to claim 1, which is 2'-Hydroxy-3,3"-bis- 
trifluoromethyHl,!'^' l"]terphenyl-5'-carboxylic acid (8-phenyl-octyl)-amide or a 
pharmaceutically acceptable salt thereof. 

195. The compound according to claim 1, which is 5-[5'-(8-Phenyl-octyl- 
carbamoyl)-3,3"-bis-trifluoromethyl-l ,r;3'r']terphenyl-2'yloxy]-pentanoic acid or a 
pharmaceutically acceptable salt thereof. 

196. The compound according to claim 1, which is 5-Bromo-6-(2-piperazin- 
l-yl-ethoxy)-3 , trifluoromethyl-biphenyl-3-carboxylic acid (8-phenyl-octyl)-amide or 
a pharmaceutically acceptable salt thereof. 

197. The compound according to claim 1, which is 5-Bromo-6-hydroxy-3 ' - 
trifluoromethyl-biphenyl-3-carboxylic acid (8-phenyl-octyl)-amide or a 
pharmaceutically acceptable salt thereof. 

198. The compound according to claim 1, which is 4-[3-Bromo-5-(8- 

phenyl-octylcarbamoyl)-3 , -trifluoromethyl-biphenyl-2-yloxysulfonyl]-2-hydroxy- 
benzoic acid or a pharmaceutically acceptable salt thereof. 

199. The compound according to claim 1, which is 7-[5'-(8-Phenyl-octyl- 
carbamoy l)-3 ,3"-bistrifluoromethyl-[ 1 , V ;3 9 , r^terphenyl-2' -yloxy]-heptanoic acid or 
a pharmaceutically acceptable salt thereof. 



WO 99/61410 



PCT/US99/10158 



-264- 

200. The compound according to claim 1, which is 2'-(2-Hydroxy-3,4- 
dioxo-cy clobut- 1 -eny lamino)-e thoxy ]-3 ,3"-bis-trifluoromethy l-[ 1 , V : 3 ' , 1 "] terpheny 1- 
5'-carboxylic acid (8-phenyl-octyl amide) or a pharmaceutically acceptable salt 
thereof. 

201. The compound according to claim 1, which is 2'-[4-(lH-Tetrazol-5- 
yl)-butoxy-3,3"-bis-trifluoromethyl-[l ,1' :3' l"]terphenyl-5'-carboxylic acid (8- 
phenyl-octyl)-amide or a pharmaceutically acceptable salt thereof. 

202. The compound according to claim 1, which is 2-Methoxy-4-[5'-(8- 
phenyl-octylcarbamoyl)-3 ,3"-bis-trifluoromethyl-[ 1 9 r :3 ' l"]terphenyl - 
2'yloxymethyl]-benzoic acid or a pharmaceutically acceptable salt thereof. 

203. The compound according to claim 1, which is 2-Hydroxy-4-[5'-(8- 
phenyl-octylcarbamoyl)-3,3"-bis-trifluoromethyl-[l, 1 ' :3' l"]terphenyl- 
2'yloxymethyl]-benzoic acid or a pharmaceutically acceptable salt thereof. 

204. The compound according to claim 1, which is 2-Hydroxy-4-[5'-(8- 
phenyl-octy lcarbamoy l)-3 ,3 "-bis-trifluoromethy 1- [ 1 , V : 3 ' 1 "] terpheny 1 - 
2'yloxymethyl]-benzoic acid methyl ester or a pharmaceutically acceptable salt 
thereof. 

205. The compound according to claim 1, which is 4-{2-[3-Bromo-5-(8- 
phenyl-octylcarbamoyl)-3 '-trifluoromethyl-biphenyl-2-yloxy ]-ethoxy } -2-hydroxy- 
benzoic acid or a pharmaceutically acceptable salt thereof. 

206. The compound according to claim 1, which is 2-Hydroxy-4-[5'-(8- 
phenyl-octylcarbamoyO-S^'^bis-trifluoromethyl-tl , 1' :3 * l"]terphenyl-2' -yloxy- 
sulfonyl]-benzoic acid or a pharmaceutically acceptable salt thereof. 

207. The compound according to claim 1, which is 4-[3-Bromo-5-(8- 
phenyl-octylcarbamoyl)-3'-trifluoromethyl-biphenyl-2-yloxymethyl]-2-methoxy- 
benzoic acid or a pharmaceutically acceptable salt thereof. 
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208. The compound according to claim 1, which is 5-Bromo-6-(lH-tetra-5- 
ylmethoxy)-3'-trifluoromethyl-biphenyl-3-carboxylic acid (8-phenyl-octyl)-amide or 
a pharmaceutically acceptable salt thereof. 

209. The compound according to claim 1, which is 2'-(lH-Tetrazol-5-yl- 
methoxy)-3,3"-bis-trifluoromethyl-[ 1 , 1' :3 ' 1 "]terphenyl-5' -carboxylic acid (8-phenyl- 
octyl)-amide or a pharmaceutically acceptable salt thereof. 

210. The compound according to claim 1, which is 4-[3-Bromo-5-(8- 

phenyl-octylcarbamoyl)-3 , -trifluoromethyl-biphenyl-2-yloxymethyl]-2-hydoxy- 
benzoic acid methyl ester or a pharmaceutically acceptable salt thereof. 

211. The compound according to claim 1 , which is 4-[3-Bromo-5-(8- 

phenyl-octylcarbamoyI)-3'-trifluoromethyl-biphenyl-2-yloxymethyl]-2-hydroxy- 
benzoic acid or a pharmaceutically acceptable salt thereof. 

212. The compound according to claim 1, which is 2 , -Amino-3,3 M -bis- 
trifluoromethyl-[l,r:3'l"]terphenyl-5'-carboxylic acid (8-phenyl-octyl)-amide or a 
pharmaceutically acceptable salt thereof. 

213. The compound according to claim 1, which is 4-[2-Bromo-4-(8- 
phenyl-octylcarbamoyl)-phenoxysulfonyl]-2-hydroxy-benzoic acid or a 
pharmaceutically acceptable salt thereof. 

214. The compound according to claim 1 , which is 2-Hydroxy-4-{2-[5 '-(8- 
pheny 1-octy lcarbamoyl)-3 ,3 

ethoxy } -benzoic acid or a pharmaceutically acceptable salt thereof. 

215. The compound according to claim 1, which is {3-Bromo-5-[methyl-(8- 
phenyl-octyl)-carbamoyl]-3'-trifluoromethyl-biphenyl-2-yloxy } -acetic acid or a 
pharmaceutically acceptable salt thereof. 
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216. The compound according to claim 1, which is {3,3"-Dichloro- 
4,4"difluoro-5 ' -[methyl-(8-phenyl-octyl)~carbamoylH 1,1';3\1 "terphenyl-2'yloxy } - 
acetic acid or a pharmaceutically acceptable salt thereof. 

217. The compound according to claim 1, which is [5-Methyl-(8-phenyl- 
octyl)-carbamoyl]-3,3"-bis-trifluoromethyl-[ 1 , V ;3 ' , 1 "terphenyI-2 'yloxy } -acetic acid 
or a pharmaceutically acceptable salt thereof. 

218. The compound according to claim 1, which is [5'-(3-Benzyloxy- 
benzylcarbamoyl)-33"-bis-^^ acid 
or a pharmaceutically acceptable salt thereof. 

219. The compound according to claim 1, which is (2-(/?)-3-Phenyl-2-[5-(8- 
phenyl-octylcarbamoyl)-4-trifluromethyl-biphenyl-2-yloxy]-propionic acid or a 
pharmaceutically acceptable salt thereof. 

220. The compound according to claim 1, which is 2-(/?)-3-Phenyl-2-[4 l - 
chloro-5-(8-phenyl-octylcarbamoyl)-biphenyl-2-yloxy]-propionic acid or a 
pharmaceutically acceptable salt thereof. 

221. The compound according to claim 1, which is 2-(/?)-3-Phenyl-2-[4'- 
fluoro-5-(8-phenyl-octylcarbamoyl)-biphenyl-2-yloxy]-propionic acid or a 
pharmaceutically acceptable salt thereof. 

222. The compound according to claim 1, which is 2-(7?)-3-Phenyl-2-[4- 

methoxy-5-(8-phenyl-octylcarbamoyl)-biphenyl-2-yloxy]-propionic acid or a 
pharmaceutically acceptable salt thereof. 

223. The compound according to claim 1, which is 2-(/?)-3-Phenyl-2-[5-(8- 
phenyl-octylcarbamoy^^'-trifluoromethoxy-biphenyl^-yloxyl-propionic acid or a 
pharmaceutically acceptable salt thereof. 
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224. A method of treating metabolic disorders mediated by insulin 
resistance or hyperglycemia in a mammal in need thereof which comprises 
administering to said mammal, a compound of formula I as defined in Claim 1. 

225. A method of treating or inhibiting type II diabetes in a mammal in 
need thereof which comprises administering to said mammal, a compound of formula 
I as defined in Claim 1 . 

226. A method of modulating glucose levels in a mammal in need thereof 
which comprises administering to said mammal, a compound of formula I as defined 
in Claim 1. 

227. A pharmaceutical composition which comprises a compound of 
formula I as defined in Claim 1, or a pharmaceutically acceptable salt thereof, and a 
pharmaceutic ally acceptable carrier. 
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